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EXECUTIVE SUMMARY

As the m ilitary moves forward to e xplore alternative fuel sources to re duce the dependency in
petroleum fuel, non-conventionally produced fuels in crease in viability. The synthetic fuel (S-8)
used in the se evaluations is one suc h type fuel produced from a synt hesis process developed
early in the last century known as Fischer-T  ropsch. Evaluation results provided in this report
play an important role in the ability of synthetic fuel to so meday significantly increase energy
security and enable U.S. military ground equipment to operate using an alternative hy drocarbon
fuel.

Elastomer com patibility tests were conducted. As a result of elastom er com patibility and fuel
switch load tests, it was determined that elastomers made out of Viton rubber exhibited the least
amount of m ass and volum e gains and losses. Butadiene rubber elastom ers exhibited

insignificant m ass changes and approxim ately tw o percent volum e variations from starting
values when switched between fuels. Fluorosilicone elastomers exhibited intermediate mass and
volume changes. The elastomers containing Nitrile rubber showed the larg est volume loss of the

seals evaluated.

Cold starting evaluations were conducted. Based on the limitations of test hardware for attaining
absolute start temperature thresholds, the following cold starting conclusions can be made for the
S-8, S-8/JP-8, and JP-8 fuels in  the General Engine Products 6.5L, naturally-aspirated, IDI,
diesel engine:

e With a con stant speed crank ing motor at 10 0-RPM and glow plugs utilization the data
suggest the cetane number difference between fuels is not evident in the start times.

e There is a slight im provement in engine warm up tim e with S-8 content in the fuel blends.

The decrease in warm up time is small compared to the overall time to warm up the engine.

e The Exhaust Opacity data at -25°C  suggests th ere is a similar am ount of white sm oke for
each test fuel, however at -20°C both the average and maximum exhaust opacity due to white
smoke are reduced with S-8 fuel content.

e The largest variation between test fuels is seen for the Unburned Hydrocarbons (UHC) in the
exhaust. Both the averag e and m aximum UHC ar e lower with increasing S-8 content in the
fuel. When cold starting aids ar e utilized, it is apparent there is less UHC in the ex haust at

cold temperatures with increasing S-8 content.
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Start tim es when the engine is cranked with ~ a battery and starter, and the glow plugs
disabled; indicate the engine will start on S-8 at 3°C. The engine would not start on JP-8 at
3°C without glow plugs. The engine did start ~ with the S-8/JP-8 blen d after a sixth crank
attempt at 3°C.

During cold starting without glow plugs ther e are substantial m aximum levels of white
smoke, regardless of fuel type. However, the S-8 fuel has a reduced average exhaust opacity

due to the engine eventually starting at 3°C without the use of glow plugs.

When cold starting without glow plugs ther e are substantial m aximum levels of unburned
hydrocarbons, regardless of fuel type. Correspo nding to the exhaust op acity result, the S-8
fuel also has reduced average unburned hydro  carbons due to the engine starting at 3°C

without the use of glow plugs.

Overall, S-8 provided better low temperature starting than JP-8 in the 6.5L engine.

A survey of elastom er types used in Arm y diesel injection pum ps was conducted. The m ost

prominent rubber material found in the survey of injection pump elastomers was Viton. Viton is

a synthetic rubber and fluoropolym er elastomer commonly used in O-rings. Based on previous

testing, Viton elastom ers should present m inimal problem s if any, with the introduction of

synthetic fuels.

Elastomeric components found in injection pum ps of selected high-density com bat, wheeled

and ground support equipment, were identified.

An injection pump elastomer identification table was developed.

An estimation was made on the potential for injection pump leakage based on composition of
elastomers and their location within the pump, and whether leakage, if it occurred, would be

external or internal.

Of the pumps identified, the m odel PSB 12BT pump fueling the AVDS 1790 engines in the
recovery vehicle, engineer vehicle and the AVL B bridge launcher is the pum p that raises the
most concern with the use of non-arom atic fuel (S-8). The reason being that there are two

head assembly static seals in each hydraulic head and two fuel contro 1 dynamic seals m ade

vi



out of butadiene and Arylonitril e material. Thes e seals are dua 1-purpose seals that prevent
lubricating oil and fuel from commingling within the pu mp. The fact that the m aterial is a
combination of butadiene and Arylonitrile m ay lessen the effect of shrin kage as opp osed to

pure Nitrile material.

Fuel properties were determ ined for a 50/50% vol. Blend of S-8 and JP-8 petroleum  based
aviation f uel. The blend wasa  nalyzed ac cordingto the tes ting proto colslis ted in
DEF STAN 91-91 Table 1.

The data were examined for compliance with JP-8 and DE F STAN 91-91 spe cifications. The

following results for S-8 containing fuel were outside of the specification limits:

e The standard BOCLE result for S-8 was high
e The density for S-8 and the blend was low
e D86 residue and loss were slightly high for the blend
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I. INTRODUCTION AND BACKGROUND

Fischer-Tropsch (FT) process syn thetic fuels, first produced in 1927, were used by WW II
Germany and by South Africa durin g their embargoed period, to overcome petroleum shortages.
Synthetic JP-8 is a clean fuel that co ntains no su lfur or aromatics, but has historically cost too
much to compete with petroleum fuel. Since the mid-1990s, the world’s major energy companies
have begun developing updated FT processes that are cheaper to build and operate. The goal is to
produce a s ulfur-free product that h elps meet air quality requirements, and to consu me natural
gas that can no longer be flared due to environm ental rules. Howe ver, synthetic fuel chem istry
differs significantly from petroleum fuels since FT synthetic fuels are free of aromatic and sulfur
compounds. These differences raise m any concerns, in particular with resp ect to: (1) adequate
lubrication of som e engine fu el systems and other equipm ent, and (2) maintaining enough seal
swell to avoid leakage when fuel system s are switched between petroleum and synthetic fuels.
The results of several research  tasks that were conducted to 1 nvestigate the po tential use of

synthetic fuel in Army ground equipment are included in this report.

Il. TASK I

A BENCH SCALE LUBRICITY TESTING OF USAF ADDITIVES

Because synthetic fuel h as poor lub ricity properties, lubricity enhancer a dditives are desirab le.
Five experimental lubricity enhancer additives were received from WPAFB and were evaluated
for effectiveness in the latest batch of synthetic fuel desi gnated S-8 (AL-27074-F). Based on
USAF-reported BOCLE results, the additives we  re blended at 25-mg/L concentration and
evaluated in the HFRR (D6079) and SLBOCLE (D6078). The bench test lubricity results are
shown in Table II-1.



Table 11-1. Lubricity Bench Test Results

Fuel ID Additive Description HFRR, microns| SLBOCLE, g
Neat S-8 None 795 1050

04-865 03{POSF-452 5 |Unpurified phthalic acid monoester 760 1450

04-866 02{POSF-414 7 |Alkoxyl proponic acid 710 2100

04-867 02-POSF-4145 |Alcohol glyceryl ester 740 1650

04-868 02-POSF-4146 |Alcohol succinic mono ester 780 1650

04-869 03{POSF-452 4 |C16-C17 branched alcohol phthalic 750 1550

monoester

All additives tested at 25 mg/l in neat S-8, AL-27074

HFRR, D6079 repeatability is 80 microns

SLBOCLE D6078 repeatability is 900 g

Overall, the bench tests indicated directional improvement in fuel lubric ity with each additive
present. Additive 02-POSF-4147 produced improvem ent in the SLBOCLE test and the HFRR
test that was beyond test repeatabil ity. It is recommended that this ad ditive be tested at slightly

higher concentration levels, and its impact on other fuel properties should be determined.

B. IMPACT ON FIELD ELASTOMERS WHEN SWITCH-LOADED
BETWEEN SYNTHETIC AND PETROLEUM FUELS

1.0 OBJECTIVE

The objective of this study was to determ ine the acceptability of synthetic fuel for use in Army
ground vehicles and equipm ent. The response  of selected new and used elastom  ers was
determined when seals were switched between  petroleum and synthetic  fuel. Previous fuel
system m aterial com patibility and switch-load testing was conducted by TARDEC and other
organizations [1-7]. The injection system elasto mers selected for this study are the actual
elastomeric parts (both new a nd used) found in the high-density Arm y ground equipm ent, such
as the HMM WV, HEMTT, and M939A2 series wheel ed vehicles. Ultim ately, the ability of the
O-rings/seals of selected fuel injection system s to m aintain enough swell to avoid leakage will

determine the proof of concept in the use of synthetic fuel.



2.0 APPROACH
2.1 Field Elastomers

Three primary types of fuel injection equipm ent were investigated. Th ey include a Stanadyne
rotary pump (HMMWYV), a Bosch inline pump from the Cummins 6CTA 8.3 engine (older
model 2.5-5T cargo trucks), and a unit inject  or from the DDC 8V92T engine (HEMTT). A
listing of the elas tomer materials in each system is presented in Table II-2. Because the Detroit
Diesel Ul contains only one el astomer, a fourth injection system was going to be added to the
investigation. This is the Caterpillar 3116 and  3126B engine hydraulically actuated electronic
unit inje ctor (HEUI). T he light and m edium family of tactical vehicle (trucks ) use the HEUI
system. However, the fuel-wetted elastom ers in the HEUI system are m ade of Vit on and very
similar in function as the Detroit Diesel elastomers; therefore, it was decided not to include it in

the test matrix

Table 11-2. Summary of Elastomer Type in High Density US Army Fuel Systems

Stanadyne DB2 Rotary Injection Pump used in the GM 6.2L and 6.5L

p/n Description Elastomer type
10453 Seal, (driveshaft) Fluorocarbon (Viton)
21860 Seal, (driveshaft red) Fluorosilicone (Red)
27603 Gasket, (timing window cover) Fluorocarbon (Viton)
27245 Seal, O-ring (cam ring/hyd head) Fluorocarbon (Viton)
27601 Seal, O-ring Fluorocarbon (Viton)
27608 Seal, (transfer pump) Fluorocarbon (Viton)
11507 Seal, O-ring (gov. assembly) Fluorocarbon (Viton)
24585 Seal, O-ring (shaft control assy) Fluorocarbon (Viton GLT)
27609 Seal, O-ring (drain plug) Fluorocarbon (Viton)
27610 Seal, O-ring Fluorocarbon (Viton)
27163 Seal, (advance plunger) Seal (Viton) / Case AISI C1008-C1010
27602 Seal, O-ring Fluorocarbon (Viton)
27607 Seal, O-ring Fluorocarbon (Viton)
27244 Seal, rect section Fluorocarbon (Viton)
Bosch In-Line Injection Pump Used in the Cummins 6CTA 8.3 engine

p/n Description Elastomer type
1410210014 Seal, O-ring (barrel assembly) Butadiene
2410210049 Seal, O-ring (barrel assembly) Butadiene
2410210033 Delivery valve holder, seal O-ring Butadiene

3918192 Fuel gallery, seal washer BUNA N (Nitrile)




Table 11-2. (continued)

Stanadyne DB2 Rotary Injection Pump used in the GM 6.2L and 6.5L
DD Unit Self- Metering Injector used in the Detroit Diesel 8V92T engine

p/n Description Elastomer type

52344281 Seal, O ring Fluorocarbon (Viton)

Hydraulically Actuated Electronic Unit Injector (HEUI) used in Caterpillar 3116 and 3126B engine
p/n Description Elastomer Type

1P8116 Seal, O ring Fluorocarbon (Viton)

125-8274 Seal, O ring Fluorocarbon (Viton)

A source of used elastom ers for the Stanadyne rotary injecti on pump and the DDC unit injector
was located at Ft. Hood, Texas.  This rebuild facility was visi ted, and used elastom ers were

obtained from three Stanadyne rotary injection pumps and three DDC unit injectors.

Ft. Carson, Colorado, is the designated depot repair  facility for the complete overhaul of the
Bosch in-line injection pump for the Cummins 8.3L engine. Personnel at the Com ponent Repair
Facility were contacted concerning obtaining used elastom ers from three in-line pum  ps.
However, the shop supervisor inform ed TFLRF staff that the injection pum p ove rhauls have
been temporarily suspended due to a high prio rity work directive to up-arm or HMMWYV model
vehicles. New injection pum ps are being issued and installed when necessary. Tentative plans
were made with the Ft. Carson repair facility to  have the repair shop ship three used injection
pumps to TFLRF. The used elas tomers would be removed and the pumps rebuilt and returned to
Ft. Carson. In order to  accom plish the rebuild procedure, special too Is were req uired to be
purchased, a technician had to be trained at one of the local dies el injection pump facilities, and
finally the injection pump had to be calibrated prior to shipm ent to Ft. Carson. Pursuing this
course of action becam e cost prohibitive and searching for a local sou rce of used elastom ers for

Cummins 6CTAS.3 engine became the only viable course of action.

Local Cummins engine dealers and diesel injection repair facilities provided the necessary us ed

Bosch in-line pump elastomers.

New elastomer overhaul kits were purchased for the Stanadyne rotary injection pump, Bosch in-

line injection pump and Detroit Diesel unit injectors.



2.2  Elastomers Selected for Testing

The following elastomers were selected for testing:

A. Stanadyne Injection Pump

Head & Rotor Assembly
Transfer Pump O-ring Viton
Shaft seal (red) Fluorosilicone
Shaft seal (black) Viton

Gov. Assembly Stud Guide O-ring

B. Bosch In-Line Injection Pump
Delivery Valve O-ring Butadiene
Barrel Assembly O-ring (black)

Barrel Assembly O-ring (green)

Elastomer Composition
Viton

Viton* (see Stanadyne paragraph below)

Butadiene

Butadiene

Fuel Gallery seal/washer Nitrile
C. Detroit Diesel Unit Injector

Injector O-ring Viton

The elastomer sets for each com ponent consisted of two ne w and three used O-rings/seals. One
set of the new O-rings/seals were suspended in air and were subjected to the weighing and oven
process as all the other O-rings/s eals; however, they were n ot submerged in fuel at any tim e. It
was felt that these sets of new seals would provide a good control weight that would give a better
perspective to the weig hts obtained from the othe r sets of new and us ed seals that would be
submerged in non-aromatic and arom atic fuels. For the m ost part, the m ass and volum e weight
percent gains and losses remained within expected parameters except in two instances where the
volume wei ght percent loss cannot be explained ot her than perhaps an error in re cording the
weight. The remaining sets of new a nd used O-rings/seals were submerged in the different fuels

at all times except when being prepared for weighing and switch loading.

For the Stanadyne pump, the Governor Assembly Stud Guide O-rings were ordered from a local
diesel injection business using a part num  ber obtained f rom the list of elastomer num  bers
provided to TFLRF by TACOM and reported to be made of Nitrile mater ial. According to the

local d ealer, the part nu mber used to order the O-ring had been superseded by another part



number and the material of the O-ring is now Viton. TFLRF staff cont acted the Product Support
Department at the S tanadyne Cor poration in an attem pt to settle concerns regarding O-ring
composition & color. Specifically to confirm that the gasket set PN24370 contains one PN11507
black Nitrile O-ring for the guide stud and anothe  r O-ring that is the s ame size for the head
locating screw PN27602 m ade out of Viton and red in color. The local  dealer stated that
PN11507 Nitrile O-ring had been superseded by PN27602. TFLRF asked the support specialist
whether the supersession originated from Stan adyne or if it could be a dealer implem  ented
procedure. The answer that Stanadyne provide d was that “Gasket Kit P N 24370 contains 11507
and 27602 O-ring seals. Both O-rings are “good”  part numbers in the Stanadyne system and
neither is pending supersession. The 11507 seals are Black in color and m ade from Nitrile and
the 27602 seals are Red and m ade from Viton. The 27602 seals m ay also have an optional
fluorescent whitening agent in color coating. We checked the O-rings that we had tested thinking
that the composition was Nitrile and all turned out to be red in color and therefore Viton instead
of Nitrile.

2.3 Fuels Utilized For Elastomer Switch Loading

The three f uels that were used for this study  are S-8 [1] Synthetic Fu el, a fuel produced by
Syntroleum Corporation using thei r gas-to-liquids technology to convert natural gas into liquid
hydrocarbon fuel. The other fuel used was Aviation Turbine Fuel designated as JP-8. [2] A blend
of S-8 fuel and 15% volum e aromatic additive designated as +150 [3] was used as an additional

fuel for the elastomer switch loading. Table I1-3 shows the list of fuels used:

Table 11-3. Fuels Utilized for Switch Loading Tests

Fuel Name Description Sample No.
S-8 0% aromatic content AL-27074-F
JP-8 Approx. 15% wt aromatic content AL-26936-F

S-8+150 15% wt aromatic content CL05-0152

2.4 Test Procedure

The new and used elastom ers were weighed susp ended in air and then weighed submerged in
water in accordance with ASTM 471 procedures  with some m odifications [2]. We ights were
recorded for the comm encement of the test. The el astomers were then placed in glass containers
filled with S -8 non-aromatic fuels and stored at 40°C (104° F) for seven days. At th e end of the



7-day period in the S-8 fuel, the elastom ers were again weighed in air and water, m easurements
recorded. The elastomers were again subm erged in the same non-aromatic fuel for an additional
21 days. At the end of the 28 day period, the elasto mers were removed from the S-8 fuel, rinsed,
allowed to dry to room temperature and measurement procedures repeated. The elastomers were
then subm erged in JP-8 fuel for 28 days and then subm  erged in JP-8+150 for 28 days. This

process was repeated for four complete 28-day switch-loading cycles. Mass and volume changes

were determined each time the elastomers were weighed in air and water.

3.0 RESULTS AND DISCUSSION

The results in m ass and volum e per cent changes are presen ted by the different fuel injection
systems investigated. First the S tanadyne Rotary Injection pum p with 5 selected fuel wetted
elastomers (three O-rings and two shaft seals) will be discussed, then the Bosch In-line injection
pump with 4 fuel wetted elas tomers (three O-rings and one washer) will follow, and finally, the

Detroit Diesel unit injector with one selected elastomer (O-ring).

The data s hown in the f ollowing charts r epresents th e averaged to tal re sults of the same
elastomer material for each pump. The data were calculated from day 0-7, 0-28, 0-35, 0-56, 0-63,
0-84, 0-91, 0-112 to obtain cum ulative mass and vol ume percent changes in all fuels. These
calculations are labeled Method A. The data were also calculat ed from day 0- 7, 0-28, 28-35,
28-56, 56-63, 56-84, 84-91, 91-11 2 to obtain m ass and volume percent changes in each fuel.
These calculations are labeled Method B an d are presented in Appendix II-A, “Grouped
Elastomer Data, by Elastom er Type for Each Pu mp, Change Calculated by Method B.” Results
for individu al seals are presented in Appendices II-B, II-C, and II-D. Appendix II-B presents
individual elastomer results for Stanadyne pump, calculated by Method A. Appendix II-C shows
the data for individual elastomers found in the Bosch In-line pump, calculated by Method A, and
Appendix II-D presents the data for individual  elastom ers found int he Detroit Diesel unit

injector, calculated by Method A.



3.1  Stanadyne Pump

Figures II-1 and II-2 present the m ass and volum e percent changes observed by method A for
Viton O-rings/seals found in four different loca tions in the Stanadyne p ump. Figure II-1 shows
that the new and used elastom ers exhibited slight 0.4% losses and gains in m ass percent when
submerged in non-aromatic and then switched to aromatic fuels. Figure II-2 shows how new and
used elasto mers paralleled m ass percen t swi ngs closely, but were more pronounced when
calculated for volume. The new elastomers exhibited greater volume losses and gains in the first
two switch cycles. However, none fluctuated m ore than 1.7 percent. The new elastomer that was

stored in air only (not submerged in fuel) remained constant in mass weight and varied slightly in

volume.
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Figure 11-1. Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56,
0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Mass % changes in Viton Elastomers in all Fuels



Stanadyne Injection Pump Viton Elastomers Volume Changes in Fuel
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Figure 11-2. Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56,
0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Volume % changes in Viton Elastomers in all Fuels

Figures 11-3 and II-4 present the changes observed in the Fluorosilicone shaft seals. The new and
used seals initially exhibited a sharp increase in m ass and volum e percent at the end of seven
days in non -aromatic fuel; however, by the end of the 28 th day, the m ass and volum e had
decreased to near initial starting values. Mass and volume percent increa sed sharply after every
seven-day submersion in non-aromatic or aromatic fuel. The increases however, are greater after
switching to non-aromatic fuel. Mass and volume would then decrease to starting values during
the next 21-day subm ersion. This p attern continued throughout the fuel switch es until the last
switch to n on-aromatic f uel additized with ~ 15% arom atics. The us ed seals ex hibited an
approximately 10% decrease in mass weight from day 84 to 112. The increase is more significant
in the used seals due to the behavior of the seal in pump No. 1. From the beginning, the used seal
labeled P 1-3 from pump No 1 behaved erratica lly and very different than the other two. The
observed mass and volum e increased at an unusually high rate when subm erged in either fuel;

however, the swelling was m ore pronounced with non-arom atic fuel. The texture of the seal



became spongy and hig hly swollen. Figure II-5 shows the swollen con dition of th e used seal
P 1-3 after being submersed in non-arom atic fuel for 7 days com pared to a new shaft seal Na-3
not submerged in fuel, and a new seal Nf-3 also submerged in fuel. W hen allowed to dry, seal
P 1-3 returned to near normal appearance and size. This condition may be due to a previous
exposure to an unknown substance. The new elas tomer that was stored in air only (not

submerged in fuel) remained constant in mass weight and varied slightly in volume.

Stanadyne Injection Pump Fluorosilicone Elastomers Mass Changes
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Figure 11-3. Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28,
0-35, 0-56, 0-63, 0-84, 0-91, 91-112 to Obtain Cumulative Mass % changes
in Fluorosilicone Elastomers in all Fuels
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Figure 11-5. Fluorosilicone Drive Shaft Seals
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Figures 1I-6 and II-7 show the difference in m ass and volu me with the aberrant se al removed
from the calculated average. This definitely pres ents a m ore realistic behavior of the averaged
changes as the seals are imm ersed in the d ifferent fuels. W ith the used seal from pump No. 1
removed from the calculations, the increas e in mass and volum e are n ot as significant and th e
new subm erged seals exhibit a greater m ass and volume increase than the us ed seals. W hen
exposed to the S-8 fuel additi zed with 15% arom atics, the ne w subm erged seals reacted to a
lesser extent than the used subm  erged seals; however, both seals paralleled one another in

negative volume percent change.

Stanadyne Injection Pump Fluorosilicone Elastomers Mass Changes in Fuel
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Figure 11-6. Stanadyne Injection Pump Calculated by Method A from Days 0-7, 0-28, 0-35, 0-56,
0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in Fluorosilicone Elastomers in
Fuels. Aberrant Red Shaft Seal Removed from Calculated Average
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Stanadyne Injection Pump Fluorosilicone Elastomers Volume Changes in Fuel
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Figure 11-7. Stanadyne Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35, 0-56,
0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in Fluorosilicone Elastomers
in all Fuels. Aberrant Red Shaft Seal Removed from Calculated Average

3.2 Bosch In-Line Pump

The response received when inquiry was made on the elastomer composition in the Bosch in-line
injection pump used in the Cummins 8.3L engine was that the specific composition of the all the
O-rings was not known but that all of the O-rings that com e in c ontact with the fuel were m ade
of BUNA rubber. The word BUNA was interpreted to mean Nitrile. As mentioned earlier, a seal
that was reported to be Nitrile in the Stanadyne pum p resulted to be Viton instead. Therefore, a
set of new and used O-rings and seals for th e Bosch in-line pum p were tested for general
elastomer composition identification using infrared spectroscopy. The results were that only one
seal in the p ump contained Nitrile ru bber. Spectra showing the results of infrared waves can be
seen in Appendix II-C. The rest of the O-rings consisting of barre 1 and fuel delivery valve seals
are butadiene rubber. Figure II-8 shows a Nitrile encapsulated steel fuel gallery seal/washer used

in the Bosh pump that has been cut to expose the metal washer inside the Nitrile material.
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INCHES

Figure 11-8. Nitrile Encapsulated Steel Fuel Gallery Seal/\Washer
Used in the Bosch Pump

Figures II-9 and II-10 present the changes observed in the Butadiene O-rings of the Bosch in-line
injection pump. As shown in Fi gure II-9, the new and used subm ersed elastomers exhibited only
a slight variation in m ass % change with any fuel. The m ost notable changes occurred after the
seventh day submersion in all fuels. The volume changes seen in Figure II-10 exhibited the same
pattern as mass percen t changes, however, the ne w submerged seals, rem ained in the negative
range between 1 and 2 percent while the used subm erged seals show a 3.7% increase in volume
from day 28 to day 35 and then a 2.4% volum e loss from day 56 to day 63 after subm ersion in
non-aromatic fuel. Notable is  the unexpected increase inm  ass and volum e for the new
submersed elastomers from day 63 to day 84 when switched to non -aromatic fuel and then the
loss of mass and volume in the new seals when sw itched to fuel additized with aromatic s from
day 84 to day 91. W ith the exception of the ~ noted deviations, the subm ersed Butadiene
elastomers behaved as expected. T he new elas tomers not subm erged in fuel exhibited slight
fluctuations in mass and volume.
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Bosch In-Line Injection Pump Butadiene Elastomers Mass Changes in Fuel
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Figure 11-9. Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in Butadiene
Elastomers in all Fuels
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Bosch In-Line Injection Pump Butadiene Elastomers Volume Changes in Fuel
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Figure 11-10. Bosch In-Line Injection Pump Calculated by Method A from day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in
Butadiene Elastomers in all Fuels

Figures II-11 and II-12 present the m ass and volum e changes results of the Nitrile f uel galley
seals that are used in fuel inlet and outlet lines of the injection pum p. There were no used seals
provided therefore, the charts s how the changes in m ass and volume of a new seal suspended in
air and a new seal immersed in  the non-aromatic and aromatic fu els. As seen in Figure 1I-11,
mass changes were ins ignificant from day 1 to day 112. V olume changes seen in Figure II-12
however, spiraled negatively for the most part, regardless of th e type of fuel used. The seal
suspended in air paralleled the volume losses of the submerged seal and such behavior cannot be
explained. It can be p  ostulated th at perh aps because the gallery sealis am etal washer
encapsulated in Nitrile rubber, it may have reacted differently when exposed to 140°F heat in the

oven.
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Bosch In-Line Injection Pump Nitrile Fuel Galley Seal/Washer Mass Changes in
Fuel
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Figure 11-11. Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes in
Nitrile Elastomers in all Fuels
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Bosch In-Line Injection Pump Nitrile Fuel Galley Seal/Washer Volume Changes in
Fuel
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Figure 11-12. Bosch In-Line Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in
Nitrile Elastomers in all Fuels

3.3  Detroit Diesel Unit Injector

Figures II-13 and I1-14 present th e changes observed in the Viton O-ring found in Detroit Diesel
Unit Injectors. As shown, there is a m aximum two-percent variance in mass and volume percent
change with any of the fuels. The subm  erged new and used O-rings actually show a slight
increase in m ass from day 0 to day 28 in non-aro matic fuel, instead of the expected decreas e.
From day 28 to day 56 when the O-rings were switched to arom  atic fuel, the data shows an
increase in mass for both the new and used O-ri ngs; however, Figure II-14 shows a decrease in
volume of a pproximately two percent for new submerged O-ring. From day 56 to day 84 when
switched to non-arom atic fuel, decreases in m ass and volum e were observed. During the last
switch to aromatic fuel, from day 84 to day 11 2, a definite increase in m ass and volume can be
seen. For the most part, the elastomers behaved as expected during the switching between fuels.
The approxim ately 8 pe rcent volum e loss in the s eal suspended in air is believedtobea n

erroneous reading in weight that occurred at the beginning of the test.
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Detroit Diesel Unit Injector Viton Elastomers Mass Changes In Fuel

6
4
w 2
(@)
c
@
G
0 2 — > >
S
7]
(2]
©
= 2]
-4 4
S-8 ,|< JP-8 ‘5‘47 S-8 —»}473-&150 >
-6
0 7 28 35 56 63 84 91 112

Days

—— New inAir —&- New In fuel —A— Used In fuel

Figure 11-13. Detroit Diesel Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Mass % changes
in Viton Elastomers in all Fuels

19



Detroit Diesel Unit Injector Viton Elastomers Volume Changes In Fuel
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Figure 11-14. Detroit Diesel Injection Pump Calculated by Method A from Day 0-7, 0-28, 0-35,
0-56, 0-63, 0-84, 0-91, 0-112 to Obtain Cumulative Volume % changes in
Viton Elastomers in all Fuels

40 CONCLUSIONS AND RECOMMENDATIONS

Results from switching new and used field elasto  mers from selected fuel injection system s
between non-arom atic and arom atic fuels concl ude that seals containing fluorocarbon (Viton)
material exhibited the least am ount of m ass and volume percent loss and gain. The variations
seen in this study indicate that Viton elastome  rs would be the least likely to be im pacted

negatively when switched between synthetic and petroleum derived fuels.

The elastomers containing butadiene material behaved as expected in that with noted exceptions,
mass and volume percent losses occurred when seals were subm erged in non-arom atic fuel and
conversely, mass and volume percent gains occurred when elastomers were switched to aromatic
fuel. The new submerged elastomers exhibited peculiar behavior in that the elastom ers exhibited
volume losses and gains when switched between fuel s as expected; however, all changes were in

the negative range from starting volum e value. The volume swings between fuel switches in the
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used elastomers were below the starting value with synthetic fuel and above starting values with
JP-8 and S-8 additized with arom atics. The lo sses and gains were within two percent from
starting values. Although m ass and volum e per cent chan ges inn ew and used subm erged
elastomers did not exceed three percent it cannot be concluded that butadiene elastomers will not
be negatively impacted with non-aromatic synthetic fuel.

Fluorosilicone elastomers exhibited the largest mass and volume increases in both non-arom atic
and arom atic fuels. Definite gains and losses ~ were observed; however, all were in the upper
range from starting values except for the m ass change in the used seals dur ing the last switch to
aromatic fuel from day 91 to day 112. The largest increases in mass and volume percent occurred
during the first seven days of ever y fuel switch. In the application of the Fluorosilicone seals in
the Stanadyne pump, the eleven plus percent volume increase seen in the submerged seals should

not present a problem with non-aromatic fuels.

The Nitrile f uel gallery seal/washe r in the Bo sch in-line injec tion pu mp showed the larges t
volume percent loss of all the seals tested. As reported in previou s studies [4, 6], Nitrile
elastomers exhibited large volum e swings in swell with switches be tween non-arom atic and
aromatic fuels. In this evalua tion, there were definite swings in swell occurring between fuel
switches; however, all w ere below the starting va lue, which would indicate that continuous fuel
switching could become a problem in the longr  un. Unfortunately there were no used seals
furnished for tes ting and an accu rate estim ate of how used seals w ill behave in non-aromatic

fuels could not be made.

In an effort to evalu  ate the total cum ulative effect of switch-load ing elastom ers between
non-aromatic and arom atic fuel, mass and volume percent changes from day 1 to day 112 were
averaged for each elasto mer group. Interestingly the data shows that new submerged elastomers
reacted to fuel switch lo ading to a greater degree than did the used elastomers. Table I1-4 shows

the results of the cumulative effect of elastomer switch loading.
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Table 11-4. Averaged Total Changes in Elastomer Mass and Volume % Weight When
Switch-Loaded Between Non- Aromatic and Aromatic Fuels

Stanadyne Pump

New in Air New in Fuel Used In Fuel
Mass, Viton 0.055 -0.175 0.061
Volume, Viton 0.876 -0.630 -0.413
Mass, Fluorosilicone -0.115 4.145 0.555
Volume, Fluorosilicone -0.788 5919 4.587
Bosch Pump
Mass, Butadiene -0.035 0.535 0.020
Volume, Butadiene -1.845 -1.862 -0.305
Mass, Nitrile 0.003 -0.165 (none provided)
Volume, Nitrile -6.139 -4.985 (none provided)
Detroit Diesel Injector
Mass, Viton 0.096 0.664 0.467
Volume, Nitrile -5.692 -0.434 0.314

It is recommended that further switch-loadi

ng investigations be conducted with Nitrile

elastomers and include used elastomers in order to determine the absolute effect of the m ass and

volume losses seen in this investigation.
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1. TASKIII: COLD STARTING PERFORMANCE OF JP-8: FISCHER-
TROPSCH DERIVED VERSUS PETROLEUM DERIVED

1.0 BACKGROUND

The One Fuel Forwar d scenar io f or operatio ns dictates that the U. S. Arm y utilizes JP- 8
specification aviation turbine fuel in all dies el powered ground equipment. Petroleum derived
JP-8 perform s well in diesel engines under mo st conditions. One classical diesel engine
performance issue is poor cold starting due to low cetane num ber fuel, such as JP-8. Although
the U.S. Army is currently not voicing any issues  regarding cold s tart performance, JP-8 fuel
cetane num bers can be frequently below 40, th e m inimum value specified by most engine
manufacturers. Because of i mpacts on JP-8 supplies for aviation, a minim um cetane num ber

specification for JP-8 to improve diesel engine performance is not likely to occur.

In order to reduce reliance on im ported petroleum, the DOD is looking at fuels that can be m ade
from a domestic feedstock such as natural gas or coal. The Fischer-Tropsch process can be used
to convert a dom  estic feedstoc k into a liquid fuel that ca n be refined tom  atch JP-8
characteristics. JP-8 fuels deriv ed from Fische r-Tropsch liquids have inherently high cetane
numbers. Thus Fischer-Tropsch derived JP-8 has the potential to a lleviate the diesel en gine cold

starting issues with a JP-8 specification fuel.

20 OBJECTIVE

Determine potential be nefits of the increased cetane num ber of Fischer-Tropsch derived JP -8

fuel on the cold start performance of a representative Army diesel engine.
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3.0 DISCUSSION

The impact of cetane number on cold starting of diesel engines has been the subject of numerous
studies [1-5]. Diesel engines are  inherently m ore difficult to st art at low tem peratures than
gasoline engines. Where a gaso line engine will start reliably at - 20°F to -35°F, a diesel engine
may have difficulty at 0°F. This situation beco mes more pronounced as th e cetane value of the
fuel decreases. As temperature decreases, diesel engines that exhibit cet ane number related cold
start is sues tend to e  xhibit exten ded crank ing inte rvals, excess ive white sm oke, and id le
roughness. Extended cranking interval leads to reductions in battery and starter life in addition to
reduction in life of cold start systems. White smoke, attributed to unburned hydrocarbons passing
through the engine, has an objectionable smell and contributes to ozone and smog formation. Idle
roughness impacts warm up tim e and drivability. Unde r combat conditions, a 1l of these issues
become more critical. Initial data on GTL fuels indicate s that diesel en gines will start at lower
temperatures, idle quieter, and em it less or no sm oke. This data, however, has not been verified

in engines typically used by the military.

Indirect Injection (IDI) diesel engines are prevalent in military vehicles. Due to high combustion
chamber surface to vo lume ratios (associated with increased heat transfer ,) IDI d iesel engines
typically need a high compression ratio to help with cold start. The primary component of a cold
start system on an IDI engine is typically a glow plug within the combustion chamber, which is
used to preheat the air charge. An exam ple of an IDI engine in the DOD is the 6.5L engine that
powers the M998 HMM WV. The health of the cold starts system s play a critical role for cold
start with m arginal cetane num ber fuels in the 6.5L engine. The cold start system s include the
glow plugs, a glow plug tim er circuit, a cold start advance solenoid for the fuel injection pum p,
and the fuel. A temperature switch located in th e cooling jacket activates the cold start advance
solenoid circuit. A recent m odification for JP-8 us e in hot clim ates allows cold start advan ce
when the engine is sufficiently warm . The cetan e num ber and viscosity of the fuel plays an
important role in co 1d start of the en gine. A higher cetane n umber fuel is a m ore reactive fuel,
and requires a lower combustion chamber temperature for autoignition to occur. The viscosity of
the fuel can inhibit the m etering at cold tem peratures and m ay also alter injection tim ing. All

factors mentioned can contribute to the cold start performance of the HMMWYV.
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40 APPROACH

Due to the num ber of HMMW Vs in the military fleet, it was proposed to use a 6.5L engine to
evaluate the cold start performance of FT JP-8 with respect to petroleum JP-8. An additional fuel
under consideration would be a 50% blend of S-8 with JP-8.

The technical approach was to:

e Instrument and install the engi ne in a cold cham ber. Mount the engine with a battery and

alternator so that the glow plug based cold start system is fully operational.

e The best ap proach was to reliab ly crank th e engine at a co nsistent speed to ev aluate fuels
differences. It was reco mmended not using batter ies because variations in crankin g system
performance (battery and starter condition) can mask fuel property effects. At the lowest start
temperature determ ined for each fuel using th e cranking s ystem, start attem pts were then

made using a battery/starter system.

e The engine Technical Manual [6] was consulted to determ ine the range of recommended
cranking duration, cranking speed s, and repeats intervals for start attem  pts. Three start
attempts will be m ade before declaring failure to start. Engine stall af ter starting will be

considered a measure of poor idle quality, and an additional attempt to start will be made.

e Monitor test param eters that ind icate starting quality, which m ay include but not be lim ited

to, the time to start, revolutions to start, time to temperature, idle speed, and idle quality.

e Monitor coolant temperature, head temperature near the p re-combustion chamber, cranking

speed, cranking time to start.

e Chart speed versus time during test to know how steady or unsteady the idle is.

e Investigate exhaust smoke for opacity a nd unburned hydrocarbons. E xhaust opacity and

unburned hydrocarbons traces were recorded.
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5.0 EXPERIMENTAL RESULTS

A naturally aspirated General Engine Products 6.5L indirect injection diesel engine was prepped
for the Fischer-Tropsch derived JP-8 cold start testing. The e ngine was mounted on a stand and
attached to a constant-s peed cranking system . The cranking system contained an over-running

clutch that allowed the engine to accelerate once started.

The 6.5L engine utilizes a cold start system that activates the glow plugs for a scheduled period
of time based on coolant temperature. In addition a fast-idle setting and a cold-start fuel injection
advance are implemented when the coolant temperature is below 38°C. During cold temperatures
the glow plugs m ay be activated even after the engine starts to help reduce white s moke and
improve wa rm-up ti mes. SWRI determ ined that the cold start com ponents used on a fielded
HMMWYV dif fered from the cold start te st e ngine. Effor ts were m ade to obtain the current
production HMMW V components, however iss ues about SWRI purchasing m ilitary only items
arose. The cold start components from an older 6.2L version of the engine were available and
SwRI felt that as long as the cold start com ponents are consistently activ ated between the test
fuels at each test tem perature, the fuel eff ects on starting and engine warm up da ta should be

comparable.

The cold chamber for the testing had been serviced and prepped for te sting. The engine was
installed in the cold chamber along with the cr anking motor. Unfortunately the sys tem initially
had trouble maintaining temperatures below zero degrees F ahrenheit and a new expansion valve
and compressor valve rebuild was required. The insulation of the box wa s augmented with an
additional 2-inchs of expanded polystyrene. Re liability issues exis ted with th e cold box
throughout testing.

At the lowest tem perature attained in the cold box, -28°C, the engine operating on JP-8, and a
fully active glow plug system , the engine starte d in less than two seconds with the engine
cranking at 200-RPM. Review of the engine T echnical Manual indicated that 100-RPM is the
minimum cr anking speed allowable for an operabl e starting system . The variable speed drive
was adjusted to 100-RPM to sim ulate a m arginal starting system . Although the engine started
quickly on JP-8 at -28°C, it did stumble while warming up. During the warm-up it was noted the
fast idle solenoid was not raising the engine sp eed. It was found the rack return spring was too
stiff for the solenoid to push the rack lever over cen ter. Efforts were made to properly affect the

fast idle function and to stabilize the cold box performance.
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Plots of cold start perform ance for JP-8 at -27°C are shown in the following figures. The starts
were performed with the cold start aids activated and the engine cranking speed set at 100-RPM.
Figure I1I-1 shows the cranking m otor speed and th e engine speed. The engine appears to start

shortly after the cranking speed reaches 100-RP M. The engine does run rough and stum ble for
about 1-minute and 45-seconds then the engine speed shifts and the engine sm oothes out. The
speed shift may occur due to the fast idle becoming effective. Figure III-2 shows the fuel and oil
pressures during the engine start and warm up. Th e fuel pressure reaches a steady value after a

few seconds. The oil pressure tak es almost two minutes to reach 30-psig, even with the OEA-30
Arctic lubricant. Figure I11-3 shows the monitored temperatures during the course of the start and

operation period.
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Figure 111-1. Engine and Cranking Speeds with JP-8 at -28°C
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Figure 111-3. Temperatures during Start and Warm-Up Period with JP-8 at -28°C
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The cold box temperatures plateau was in the -25°C to -29°C range and would not go any colder.
Plots of cold start perfo rmance for JP-8 at - 25°C are shown in the following figures for a cold
start with aids, and the engine cranking speed set at 100-R PM. These for ms of the following
plots are ty pical for th e test runs with each o f the test fuels. Figu re I1I-4 shows the crank ing
motor speed and the engine speed, with a blow-up of the cranking interval. The engine appears to
start shortly after the cranking speed reaches 100-RPM. The engine does run rough an d stumble.
At about 1-m inute and 30-seconds the engine severely stumbles, and then gradually recovers.
The change in eng ine speed at ap proximately 7-m inutes and 30-seconds occurs when the
temperature switch that controls the cold start advan ce and fast idle opens at around 38°C. The
run is term inated when the coolan t reaches 54°C, which is the tem perature at which the glow
plugs no longer function. Figure I1I-5 shows the exhaust opacity and unburned hydrocarbons
tracking during the interval of rough engine ope  ration, then clear up wh en the engine runs
smooth. During this period white smoke was note  d. It was anticipated that durin g the white
smoke period the unburned hydrocarbons would be very high which proved to be the case.

Figure I1I-6 shows the temperature and oil pressure histories during the cold start run.
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Figure 111-5. Exhaust Opacity and Unburned Hydrocarbons with JP-8 at -25°C
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Plots of cold start perform ance for JP-8 at -25°C are shown in the following figures for a cold start
without glow plug activation, and the engine cranking speed set at 100-RPM. Figure I1I-7 shows the
cranking m otor speed and the engine speed for 4  start attem pts without glow plugs and a final
attempt with the g low plugs activated. Inclu ded in F igure I II-7 a re the Exh aust Opacity and
Unburned Hydrocarbons (UHC) traces. The Exhaus t Opacity peaks during the cranking intervals
while the UHC appears to accum ulate in the ex haust, eventually exceeding 20,000-ppm. The UHC
result during the non-cranking inte rvals may be skewed by transport delays, raw fuel in the exhaust
stack, and raw fuel trap ped on the instrum ent filter. Figure III-8 shows the tem perature his tories
during the cold start attempts without glow plugs. The exhaust temperature traces suggest there may
be residual heat in the cylinder from each previo us attempt because the tem perature does not dro p
drastically. The therm al inertia of the therm ocouple m ay also result in the exhaust tem perature
being consistent during the non-cranking periods. Ev en though the cylinders appear to get warmer

with successive cranking events, the glow plugs are eventually needed to start the engine.

Plots of cold start perform ance for JP-8 and S- 8, around -27°C, are show n in Figures III-9 and
III-10 for a cold start with aids, and the engine cranking speed set at 100-RPM. Figure II1-9 is a plot
of the engin e speed and exhaust m easurements for the JP-8 fuel. The exhaust opacity with JP-8
peaked at around 65-percent, due to black smoke , then white sm oke was prevalent at 20 to
30-percent opacity, while the engi ne speed surged. During the peri od of high exhaust opacity, the
unburned hydrocarbons were also  high, with a peak of 3000-ppmC. Once the engine speed
stabilized, both the exhaust op acity and unburned hydrocarbons droppe d. Figure I1I-10 is a plot of
the exhaust param eters for the S -8 fuel. Both fuel s started the engine quic kly with the glow plugs
activated, but the con tent of the exhaust was much dif ferent with th e S-8 fuel. With the S-8 f uel,
white sm oke was alm ost non-existent, and the unbur ned hydrocarbons peaked quickly at around
490-ppmC, then tapered off. The exhaust opacity di d peak at 33-percent with S-8, but it was noted
that as the 6 .5L engine s tarted a puff of black smoke was em itted with both f uels. This may have
been due to fuel hitting the hot glow plug which cycles on and off during cranking and warm -up.
With the S-8 fuel the engine took approxim ately 2-seconds from initiation of cran king to reach a
stabilized engine speed of 600-RPM. W ith the JP-8 fuel the engine took 30-seconds to reach the
same stabilized speed. These plots are typical for each fuel at the sa me test temperature with glow

plugs activated.

After the initial trials to determine the test stands ability to differentiate between test fuels, a setback
occurred during the cold start testin g. Usually th e oil pressure takes approxim ately one m inute to
reach a stable pressure. During a start it was noted that the S-8 fuel warm ed up significantly faster

than the JP-8 fuel. Investigations revealed low to non-existent oil pressure during the fast warm -up
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test. The lubricating system and oil pressure sensor was investigated. It was determined that the cold
start testing causes water to accu mulate in the oil sum p from the blow by, and that the lubricant
never reach es a ho t en ough tem perature to drive o ff the water. In ad dition, the water does not
emulsify with the oil, an d due to de nsity the water sits below the lubricant in the p an. It app eared
that a s ection of ice was sucked up to the oil pump intake and blocked oil from the pump, and
subsequently the oil galleries. This resulted in  two of the m ain bearings spinning, dam aging the

bearing caps and the crankshaft main journals.

Another block from a 6.5L engine available at TFLRF had severe bore wear and bore corrosion. An
engine long block was located from another SWRI department that was considered surplus. The fuel
injection system , intake and exhaust m anifolds, and cold starting sy stem were installed on the
engine from the previous test engine. The engine  had previously been used as a soot wear test
engine so severa 1 cycle s of flush and f ill were performed to rem ove all old lubr icant from the
engine. The engine has been installed in the cold box and all connections, operation, and
instrumentation verified. Efforts were m ade to pe riodically drain and repl ace the lubricant during

testing to remove any collected water.
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Figure 111-7. Glow Plug Effects on Cold Start with JP-8 at -25°C
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Figure 111-9. JP-8 Fuel Cold Start Exhaust Parameters
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Figure 111-10. S-8 Cold Start Exhaust Parameters
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Initial trials with the second test engine revealed som e misfiring at cold tem peratures
during warm-up. The cold box was set at 10°C and the engine was allowed to warm up to
a coolant temperature o f 90°C. The injecti on timing at 1300-RPM and idle speed were
checked and set to the appropriate values.
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Figure I11-11. Engine Speed for JP-8 and S-8 Cold Start Attempts at -25°C

Trials were performed with the cold box ach ieving a -25°C coolant temperature for JP-8
and S-8 fuels. Figure III-11 shows the engine speed during the cold sta rt tests. The S-8
fuel started in about 1-second, whilst the JP-8 tried to st art, but would die when the
cranking motor shut down. Both fuels show some misfire events after starting, evidenced
by large variations in engine speed. The drop in engine speed towards the tail end of the
run is when the cold start advance and fast idle solenoids are deactivated, which occurs

around 38°C-coolant temperature.
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Figure 111-12. JP-8 and S-8 Cold Start Temperature Profiles at -25°C
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The coolant, exhaust, and oil sump temperatures are shown for the JP-8 and S-8 cold start

evaluations in Figure III-12. Th e temperature profiles for JP-8 lag the S-8 profiles by the

extended cranking duration for starting. Fi

temperature and oil gallery pressure histor

gure I1I-13 then shows the oil sum

p

ies during the star t a ttempts. The tim e to

develop an oil pressure that is greater than 20 psig is related to when the engine reaches a

stable idle speed.
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Figure 111-13. Oil Gallery Pressure and Sump Temperature for JP-8 and S-8 Start
Attempts

The Exhaust Opacity and Unburned Hydrocarbons for the cold start evaluations are
shown in Figures I11-14 and III-15 respectively. During the initial star t a cloud of soot is
emitted which quick ly dissipates to white sm oke. The soo t cloud is likely due to fuel
igniting in the vicinity of th e hot glow plugs, and the ini tial exhaust o pacity spike of
Figure I 1I-14 repres ents it. The rela tive duration of white sm  oke generation is
significantly shorter for the S-8 fuel, asis  the m agnitude of the exhaust opacity. The
unburned h ydrocarbon traces in F igure I1I-15 s how dram atically less raw fuel in  the
exhaust from the S-8 fuel. The -25 °C temperature represents the co ld limit of the cold

box hardware.
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Figure 111-15. Unburned Hydrocarbons from JP-8 and S-8 Cold Start Attempts
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Trials were performed to determine the S-8 fuel effects on starting perform ance with the
cold start aids turned off.

The test sequence initially proposed to look at aided cold starts at two attainable
temperatures on S-8, JP -8, S-8/JP-8 blend, and DF2. Because of the availability of only
high cloud point diesel fuel lo cally, it was not prude nt to try start a ttempts with DF2.
Because a ll military sy stems have cold s tart systems, it is felt that the various fuels
performance using the starting aids would provide m ore useful data for com parisons.
Multiple te sts were p erformed using JP -8, S-8,anda  50/50 JP- 8/S-8 blend at
temperatures of -25°C and -20°C since the co 1d box would not reliabl y attain any colder
temperatures. The start data sets were perf ormed using the cranking system so that the

variability of cranking speed did not influence fuel cold start performance.

The test stand was converted to a battery star ter system to determine startability on each
fuel at -25 °C and -20°C tem perature on battery pow er and using the cold start aids.

Efforts were m ade to keep the battery state of charge as co nsistent as p ossible for each
start attempt with each fuel. The battery crank ing system was tested and worked with the

data acquisition and control system.

It was at this stage of the project that the evaporator coils of the cold box became covered
in ice. It w as anticipated the frozen coils were due to a refrigeran t leak; however the
failure was traced to a compressor problem. The failure of the cold box would require a
complete refitting of the two-stag e refrig erant system . The system is no longer in
production and the parts were not available. ~ The effort to rebuild the cold box was
beyond the scope of the project. However,a  secondary chiller system had previously
been installed in the cold box and ¢ ould maintain temperatures around 0 °C. Tests with
cold star t a ids disabled and the following th  ree f uels were evalu ated to deter mine
cranking time to start at 0°C: S-8, S-8/JP-8 at 50/50, and JP-8.

The initial runs with the S-8 indicated the engine would start around 3  °C without glow
plugs. Repeat measurements taken on S-8 indicate a start around 3 °C without the use of
glow plugs reliably. The S-8/JP-8 at 50/50 would not start at 3 °C, would not start around
6°C, but would start reliably around 10 °C without glow plugs star ting aids. It was noted
that when the S-8/JP-8 fuel tried to start at 6 °C, such that the engine speed went over

300-RPM, a trigger point for the start controll er to disengage the starter was reached. At

42



that tim e th e engine co uld not sustain com bustion and it would stop. W hen the start
threshold speed was raised to S00-RPM the S-8/JP-8 started at 6 °C. The neat JP-8 would
not start at all around 3 °C, but would start reliably at 10 °C. The neat JP-8 showed the
similar response to the 300-RPM cranking thres hold as the S-8/JP-8. But when the start
threshold w as raised to 500-RPM for neat JP -8, the engine still would not start and
sustain with neat JP-8 at 6 °C. A reliab le start was consid ered startin g three sep arate

times, within 5 intervals of twenty seconds of cranking followed by a 20 second delay.

6.0 DISCUSSION OF RESULTS

A summary of the test fuel co ld start performance is included as T ables III-1, I1I-2, and
III-3. The table includes which starting system was utilized ; cranking motor or batter y
and starter, and when the glow plugs cold star t aids were used. Included in the Tables is
the Start Tim e, taken as cranking initiation to attaining an engi ne speed of 600-RPM.
Time to coolant temperatures of 35°C and 54°C are also included. The 35°C temperature
is where the fast-id le and cold start advance disengages. The 54°C temperature is where
the glow plugs controller is inactive. The Opacity and Unburned Hydrocarbons data are

calculated for summarization over the engine operating interval.
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Table 111-1. S-8 Test Fuel Cold Start Performance in 6.5L Engine

Cold Crankin Start | Coolant Start 35°C 54°C | Opacity Opacit Opacity | UHC UHC |UHC Std.
Fuel Start S stemg Attempts °C "I Time, | Coolant, | Coolant, | Average, sz (}; Std. Dev.,| Average, | Max, Dev.,
Aids y b seconds | seconds | seconds % ' % ppmC ppmC ppmC
Cold Start Attempts with RUN Threshold at 300-RPM
Cold Start Summary with S-8 Fuel
S-8 Y M* 1 -26 3.2 456.7 719.9 18.2 77.6 5.7 1884 7915 1371
S-8 Y M 1 -25 1.1 456.0 741.2 17.6 76.6 9.3 3057 7780 1423
S-8 Y M 1 -25 1.3 441.3 715.8 18.2 7712 1210 2827 6844 1068
S-8 Y M 1 -25 1.4 449.7 730.6 19.3 82,1 1214 2946 7363 1355
Average -25 1.8 450.9 726.9 18.3 78.4 9.9 2679 7476 1304
Standard Deviation 1 1.0 7.1 11.4 0.72.5 3.1 538 482 160
S-8 Y M 1 -19 0.8 396.0 625.3 13.3 7212 5.8 2321 4214 402
S-8 Y M 1 -19 1.2 385.6 608.9 8.171.9 8.6 2330 4412 488
Average -19 1.0 390.8 617.1 10.7 72|11 7.2 2326 4313 445
Standard Deviation 0 0.3 7.4 11.6 3.70.2 2.0 6 140 61
S-8 N B/S** 1 3 15.6 264.4 482.5 18.0 99/8 1810 1709 27682 2949
S-8 N B/S 2 3 34.9 279.8 490.3 17.7 9918 2316 2911 36047 5116
S-8 N B/S 2 2 58 3074 512.819.3 100. 0 27.3 4180 40901 6842
S-8 N B/S 2 4 49.9 302.2 511. 2 9.6 99.4 21.9 3806 2563 5 6312
Average 3 39.6 288.5 499.2 16.2 99/8 2217 3152 32566 5305
Standard Deviation 1 18.6 20.0 15.1 4.40.3 3.9 1099 7153 1728
Cold Start with Starting Aids and Battery/Starter System
S8 . Y | BS | 1 | 4 | 07 | 2540 | 4560 | 11.536)9 10/0 | 98419356 642

*M is constant-speed motor cranking system at 100-RPM

**B/S is a battery and starter cranking system
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Table 111-2. JP-8 Test Fuel Cold Start Performance in 6.5L Engine

Cold Cranking | Start | Coolant Start 35°C 54°C | Opacity Opacity Opacity | UHC UHC |UHC Std.
Fuel Start Svstem | Attempts °C "I Time, | Coolant, | Coolant, | Average, Max. ¢ Std. Dev.,| Average, | Max, Dev.,
Aids y b seconds | seconds | seconds % 70 % ppmC ppmC ppmC
Cold Start Summary with JP-8 Fuel
JP-8 Y M 4 -25 1.4 549.9 803.0 19.0 9018 2017 6985 16796 3830
JP-8 Y M 1 -25 0.9 436.4 702.4 12.1 62)2 10,8 4640 7075 1399
Average -25 1.2 493.2 752.7 15.6 76,5 15,8 5813 11936 2615
Standard Deviation 0 0.4 80.3 71.14.9 20.2 7.0 1658 6874 1719
JP-8 Y M 1 -19 1.1 412.7 655.8 14.5 81\7 2113 5341 11471 2661
JP-8 Y M 1 -19 1.0 418.3 667.0 21.5 8910 23,6 5381 11054 2665
Average -19 1.1 415.5 661.4 18.0 854 2215 5361 11263 2663
Standard Deviation 0 0.1 4.0 7.9 4952 1.6 28 295 3
JP-8 N B/S 5 6 NS NS|NS 41.9 100.0 38.5 27615 38139 7458
JP-8 N B/S 5 5 NS NS|NS 47.0 100.0 42.5 26211 31161 5426
JP-8 N B/S 5 6 NS NSNS 53.6 99.8 38.6 29158 36760 6722
Average 6 47.5 99.9 39.9 27661 35353 6535
Standard Deviation 1 5.9 0.1 2.3 1474 3696 1029
JP-8 N B/S 5 3 NS NSNS 53.1 98.6 383 24481 31456 8189
JP-8 N B/S 5 3 NS NS|NS 66.9 99.2 33.9 26096 36824 5331
JP-8 N B/S 5 3 NS NS|NS 58.1 98.9 38.2 25767 30334 5384
Average 3 59.4 98.9 36.8 25448 32871 6301
Standard Deviation 0 7.0 0.3 2.5 853 3469 1635
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Table 111-3. 50%S-8 / 50% JP-8 Test Fuel Cold Start Performance in 6.5L Engine

Cold Crankin Start | Coolant Start 35°C 54°C | Opacity Opacit Opacity | UHC UHC |UHC Std.
Fuel Start S stemg Attempts °C "I Time, | Coolant, | Coolant, | Average, sz (}; Std. Dev.,| Average, | Max, Dev.,
Aids y b seconds | seconds | seconds % ' % ppmC ppmC ppmC
Cold Start Summary with 50-percent S-8 and 50-percent JP-8 Blend
S-8/JP-8 Y M 1 -26 1.3 475.0 745.5 25.7 9616 24\7 4870 11903 2647
S-8/JP-8 Y M 1 -26 1.3 464.4 721.9 26.3 922 24/3 5100 11985 2740
S-8/JP-8 Y M 1 -26 1.6 458.7 721.0 18.9 87,4 18,7 3760 7578 1592
S-8/JP-8 Y M 2 -26 1.1 480.9 747.0 26.2 90/8 2519 5370 12826 2865
Average -26 1.3 469.8 733.9 243918 2314 4775 11073 2461
Standard Deviation 0 0.210.0 14.3 3.6 3.8 3.2 707 2367 586
S-8/JP-8 | Y M 1 20 1.1 408.3 658.6 14.8 8519 1019 2920 6031 782
S-8/JP-8 | Y M 1 20 1.3 402.0 660.5 16.1 895 1413 3343 5568 939
Average -20 1.2 405.2 659.6 15.5 87\7 1216 3132 5800 861
Standard Deviation 0 0.14.5 1.30.9 2.5 2.4 299 327 111
S-8/JP-8 | N B/S 6 3 286.4 NA NA 73.5 998 3011 27076 | 48624 6646
S-8/JP-8 | N B/S 5 3 NS NS|NS 71.9 99.9 31.0 28214 | 48624 6496
S-8/IP-8 N B/S 5 3 NS NS|NS 554 98.0 40.1 25687 28803 3245
S-8/JP-8 N B/S 5 3 NS NSNS 52.2 98.0 40.0 24669 28166 4616
Average 3 286.4 63.3 98.9 35,3 26412 | 38554 5251
Standard Deviation 0 11.0 1.1 5.5 1555 11630 1625
S-8/JP-8 N B/S 5 6 NS NSNS 53.1 100.0 41.6 27799 38698 7950
S-8/JP-8 N B/S 5 5 NS NSNS 50.8 99.1 45.4 25986 48624 7567
S-8/JP-8 N B/S 5 5 NS NSNS 52.2 99.2 42.0 26515 35605 6717
Average 5 52.0 99.4 43.0 26767 40976 7411
Standard Deviation 1 1.2 0.5 2.1 932 6802 631
Cold Start Attempts with RUN threshold at 500-RPM
S-8/JP-8 N B/S 2 5 52.4 NA NA NA NA NA NA NA NA
JP-8 N B/S 5 5 NS NS NS NA NA NA NA NA NA
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Figure 111-16. Start Time at -25°C with Starting Aids and Cranking Motor

Figures III-16 through III-29 rep resents data from Tables III-1 through III-3. Figure III-16 is the
seconds to start for each test fuel at -25°C, when the cranking motor and glow plugs are utilized.
The start tim e was taken as the tim e from crank initiation to the f irst tim e the engine spee d
reached 600-RPM not the time to a stabilized 600-RPM engine speed. One run with neat S-8 had
a long crank time that affected the average, but the other S-8 runs were consistent with the other
fuels. The data suggest due to the similar volatility of each fuel, the time to start is impacted by

the glow plugs considerably because the cetane difference between fuels is not evident.

Figure I1I-17 reveals a slight im provement in warm up tim e with the S-8 fuel blends. This is
likely due to a more stable idle that can be partially attribu ted to cetane number. The decrease in
warm up time is small compared to the overall time to warm up the engine. However in an actual
vehicle the engine load would likely be higher and that would impact warm up time greatly.
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Figure 111-17. Warm Up Time at -25°C with Starting Aids and Cranking Motor
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Figure 111-18. Exhaust Opacity at -25°C with Starting Aids and Cranking Motor
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The Exhaust Opacity data in Figure III-18 at -25 °C suggests there is a sim ilar amount of white
smoke foe each test fuel. The white smoke can be affected by volatility and to a sm all degree by

viscosity.

Starting Performance at -25°C
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Figure 111-19. Exhaust Unburned Hydrocarbons at -25°C with Starting Aids and Cranking Motor

The larg est variation b etween test fuels at -2 5°C is seen in Figure  III-19 for the Unburned
Hydrocarbons (UHC) in the exh aust. Both the averag e an d m aximum UHC are lower with
increasing S-8 content in the fuel.

Figure II1-2 0 is the seconds to start for each test fuel at -20  °C, when the crank ing motor and
glow plugs are utilized. The start time was taken as the time from crank initiation to the first time
the engine speed reached 600-RPM. The data su ggest due to the similar volatility of each fuel,
the time to start is im pacted by the glow plugs c onsiderably. In the 6.5L e ngine the fuel spray is
in very clo se proxim ity of the glow plugs in each cylinder. The cetane num ber differenc e

between fuels is not evident in the start times.
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Starting Performance at -20°C
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Figure 111-20. Start Time at -20°C with Starting Aids and Cranking Motor

Figure III-21 reveals a slight im provement in warm up tim e with the S-8 fuel blends at -20 °C.
This is like ly due to a more stable idle that can be partially attribut ed to cetane nu mber. The

decrease in warm up time at -20°C is small compared to the overall time to warm up the engine.
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Figure 111-21. Warm Up Time at -20°C with Starting Aids and Cranking Motor
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From Figure I1I-22 the effects of S- 8 content on exhaust opacity at -20 °C is m ore evident than
that seen at -25 °C. Both the average and m aximum exhaust opacity due to white sm oke are
reduced with S-8 fuel content

Starting Performance at -20°C
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Figure 111-22. Exhaust Opacity at -20°C with Starting Aids and Cranking Motor
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Figure 111-23. Exhaust Unburned Hydrocarbons at -20°C with Starting Aids and Cranking Motor
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From Figure I1I-23 a trend of decreasing exhaust UH C emissions is seen with increased S-8 fuel
content. The results from the exhaust opacity m easurements s uggest this should be the case.
When cold starting aids are u tilized, it is appar ent there is less UHC in the exhaustatcold
temperatures with S-8.

Unaided Starting Performance at 3°C
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Figure 111-24. Start Time at 3°C without Starting Aids and with Battery/Starter

Start times when the engine is cran ked with the ba ttery and starter, with glow plugs disabled is
shown in Figure I11I-24 for 3 °C. The engine would not start on JP-8 at 3 °C without glow plugs.
The engine did start with the S-8/JP-8 blend  after a sixth crank attempt. The engine would

attempt to run during the previous five attempts but never sustain.
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Unaided Starting Performance at 3°C
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Figure 111-25. Warm Up Time at 3°C without Starting Aids and with Battery/Starter

Although the engine did start on the S-8/JP-8 blend at 3 °C, the warm up data was not colle cted
due to the control system shutting down the engi ne. The warm up time for S-8 in Figure I1I-25

appears proportional to the test temperature.
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Figure 111-26. Exhaust Opacity at 3°C without Starting Aids and with Battery/Starter
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Figure III-26 suggests that duri  ng cold starting without glow  plugs there are substantial

maximum levels of white sm oke, regardless of fu el type. However, the S-8 fuel has a reduced

average exhaust opacity due to the engine starting at 3°C without glow plugs.
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Figure 111-27. Exhaust Unburned Hydrocarbons at 3°C without Starting Aids and with
Battery/Starter

Figure I11-27 suggests that duri  ng cold starting without glow  plugs there are substantial
maximum | evels of unburned hydrocarbons, regard less of fuel type. Corresponding to the
exhaust opacity result, the S-8 fuel also ha s reduced average unburned hydrocarbons due to the

engine starting at 3°C without the use of glow plugs.
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Unaided Starting Performance at 6°C
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Figure 111-28. Exhaust Opacity at 6°C without Starting Aids and with Battery/Starter

Cold start tests were not performed with the neat S-8 fuel at 6°C, but evaluations were performed
with neat JP -8 and the S-8/JP-8 blend. Figure I II-28 suggests that durin g cold starting without
glow plugs there are substantial m aximum and average levels of white smoke, regardless of fuel
type, when the engine does not start. It should be noted the S-8/JP-8 blend attempted to start but
would not sustain e ngine operation at 6 °C with a 300-RPM st art threshold. A brief trial with a
500-RPM start threshold resulted in a start with S-8/JP-8 blend.
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Unaided Starting Performance at 6°C
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Figure 111-29. Exhaust Unburned Hydrocarbons at 6°C without Starting Aids and with
Battery/Starter

Figure III-29 suggests that duri  ng cold starting without glow  plugs there are substantial
maximum and average levels of unburned hydrocarbons in the exhaust, regardless of fuel type,
when the engine does not start.

7.0 SUMMARY AND CONCLUSIONS

Based on the lim itations of test hard ware for attaining abso lute start temperature thresholds, the
following conclusions can be m ade for the S-8, S- 8/JP-8, and JP-8 fuels in the General Engine
Products 6.5L, naturally -aspirated, IDI, diesel engine:
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With a con stant speed crank ing motor at 10 0-RPM and glow plugs utilization the data

suggest due to the sim ilar volatility of each fuel, the tim e to start is im pacted by the glow
plugs considerably. In the 6.5L e ngine the fuel spray is in very close proxim ity of the glow
plugs in each cylinder. The cetane number difference between fuels is not evident in the start

times.

There is a slight im provement in engine warm up tim e with S-8 content in the fuel blends.
This is likely due to a more stable idle tha t can be partially attributed to cetane number. The

decrease in warm up time is small compared to the overall time to warm up the engine.

The Exhaust Opacity data at -25°C  suggests th ere is a similar am ount of white sm oke for
each test fuel, however at -20°C both the average and maximum exhaust opacity due to white

smoke are reduced with S-8 fuel content.

The largest variation between test fuels is seen for the Unburned Hydrocarbons (UHC) in the
exhaust. Both the averag e and m aximum UHC ar e lower with increasing S-8 content in the
fuel. The results from the exhaust opacity m easurements suggest this should be the case.
When cold starting aids are utilized, it is appare nt there is less UHC in the exhaus t at cold
temperatures with increasing S-8 content.

Start times when the en gine is cran ked with a battery and starter, and glow plugs disabled;
indicate the engine will star ton S-8 at 3°C. T he engine would not start on JP-8 at 3°C
without glow plugs. The engine di d start with the S-8/JP-8 ble nd after a sixth crank attem pt.

The engine would attempt to run during the previous five attempts but never sustain.

During cold starting without glow plugs ther e are substantial m aximum levels of white
smoke, regardless of fuel type. However, the S-8 fuel has a reduced average exhaust opacity

due to the engine eventually starting at 3°C without the use of glow plugs.

When cold starting without glow plugs ther e are substantial m aximum levels of unburned
hydrocarbons, regardless of fuel type. Correspo nding to the exhaust op acity result, the S-8
fuel also has reduced average unburned hydro carbons due to the engine starting at 3°C

without the use of glow plugs.
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8.0

1.0

During cold start attempts without glow plugs there are substantial m aximum and average
levels of white sm  oke and substantial =~ maximum and average levels of unburned

hydrocarbons in the exhaust, regardless of fuel type, when the engine does not start.

It should be noted the S-8/JP-8 blend attem  pted to start but woul d not sustain engine
operation at 6°C with a 300-RPM start thre shold. A brief trial with a 500-RP M start
threshold resulted in a start with S-8/JP-8 blend.
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IV. TASKIV: IDENTIFICATION OF ARMY FUEL INJECTION
PUMP ELASTOMERS

OBJECTIVES

The objectives of this task were to:

Identify the elastomeric components (seals, O-rings, gaskets etc. ) found in the fuel injection

pumps of selected high density combat, wheeled and ground support equipment.

Identify the engine manufacturer and model numbers of selected equipment.
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e Obtain injection pum p national stock num ber a nd part num ber from pertinent technical

manuals.

¢ Identify fuel injection pump manufacturers.

e Contact fuel inje ction pump manufacturers to obtain elas tomer com position and schem atic

drawings showing when available.

e Estimate the potential f or inje ction pump leakage based on com position of elastomers and

their location within the pump.

2.0. APPROACH

A list of s

elected equipm ent was developed us

ing Departm ent of Defense Off-Road Fuel

Consuming Mobility Ground Support Equipm ent Listing compiled by TFLRF. [1] Equipm ent

selection was based on densities and mission criticality of equipment. Technical Manuals were

utilized to obtain inf ormation on the injec tion pumps fuel ing selected equipm ent. Table V-1

shows the equipment that meets these criterions:

Table IV-1. High Density and or Mission Critical Equipment

Equipment Engine Manufacturer Injection Pump Pump Manufacturer
Nomenclature Model Number Type
Bradley Fighting Cummings Engine Pressure Timed Cummins Engine
Vehicle M2/3 VTA 903T
5 Ton M939 Series Truck | Cummins NHC 250 Pressure Timed Cummins Engine
Recovery Vehicle Continental AVDS 1790 Rotary, Cam Operated | AMBAC International
M88A1/2 2-DR

Combat Engineer Vehicle
M728

Bridge Launcher M60

Stryker Light Armored Caterpillar 3126B Unit Injector Caterpillar Inc.
Vehicle

Light/Medium Tactical Caterpillar 3116/3126B Unit Injector Caterpillar Inc.
Vehicle

HMMWYV Series Truck GM 6.2/ 6.5L Rotary Stanadyne

5 Ton M939A2 Series Cummins 6CTA 8.3L In-Line Cam Actuated | Bosch

Truck
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Table IV-1. High Density and or Mission Critical Equipment

Truck 10 Ton HEMMT Detroit Diesel 8V92T Unit Injector Detroit Diesel
Combat Earthmover Caterpillar 3126 HEUI Unit Injector Caterpillar
DEUCE

Container Handler RT240 | Cummins QSM 11 Pressure Timed Cummins
53K

Generator Set Caterpillar D3306(T) In-Line Cam Actuated | Caterpillar
100 kW

Generator Set John Deere 6059T Rotary Stanadyne

60 kW Allis Chalmers 3500

Truck Forklift RT 10K John Deere 6059T Rotary Stanadyne

Part num bers and parts schem atics showing loca tion of elastom er components were extracted

from the manuals (Appendix IV-B) and the FED LOG Interactive Database queried for injection
pump manufacturer and national stock numbers. Injection system manufacturers were contacted
for identification of elastom er composition. From this ef fort, a tab le entitled “In jection Pump

Elastomer I dentification Table” (Appendix IV- A) was developed. The following infor

parameters are found in the table:

e Equipment Nomenclature

¢ Engine Manufacturer and Model Number

e Injection System Manufacturer

e Injection System Type

3.0

The Injection Pump Elastomer Identification Table in Appendix IV-A is com prised of combat
tracked, tactical wheeled, generator sets, ma
equipment. The injection pum p manufacturers identified as supplie rs of the fueling com ponents

for these different vehicles and equipm ent are Stanadyne Com pany, Inc., AMBAC (form erly

Seal/Gasket Nomenclature
National Stock Number
Part Number

Elastomer Composition

Technical Manual Number

DISCUSSION

terial handling, and e
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American Bosch), Detroit Diesel, Bosch, Cate rpillar, Delphi Pum p Com pany, and Cumm ins
Engine Company.

The supplier com panies were contacted telep honically or by e mail to request infor mation
concerning elastomers and com position in their re spective injection pumps. Responses received
were at times not a ll-inclusive and other sources for elastom er composition had to be utilized.

Examples of these sources were: PartsBase, a go vernment logistics data provider for the defense
industry, F ED LOG i nteractive database. The FE D LOG Interactive Data base is a logistics
information system tha t allows the retriev al o f data f rom the Fed eral Logis tics Inf ormation
System (FLIS) and service specific databases. Local diesel injection service companies were also
utilized to obtain elastom er information. Cummins Engine Co. was the only supplier com pany
that did not respond and inform ed TFLRF that without a contractual ag reement, proprietary

information of the list of elastomers and materials used on the PT pumps could not be divulged.

Elastomers, material and number of times they appear in the elastomer identification table for the
different injection pumps identified are shown in Table IV-2. They are further broken down and
grouped by material family and shown in Table IV-3.

Table 1V-2. Elastomer Materials Identified in ID Table

Composition Material Number of Occurrences
Viton 74
Buna N Nitrile 13
Butadiene-Arylonitrile 12
Butyl Rubber 10
Synthetic Rubber 9
Nitrile (Buna) 4
Butadiene 3
HPNP & Nitrile 1
Viton SR 1
Fluorosilicone 1
Buna N Nitrile SR 1
Nylon 1

61



Table 1V-3. Elastomer Materials Identified in ID Table Grouped by Family

Composition Material Number of Occurrences Total %
Viton 75 57
Nitrile 31 24
Butyl Rubber 10 8
Synthetic Rubber 9 7
Butadiene 3 2
Fluorosilicone 1 1
Nylon 1 1

An objective in the ide ntification of elastomers was estim ating the po tential for injection pump
leakage based on com position of elastomers, and their location within the pum p. The following
is a brief discussion on each of th e elastomer compositions identified in the sam e order as the
table above and an assessm ent on t heir propensity to react adversely and cause leakage whe n

switched between aromatic and non-aromatic fuels:

The most prominent rubber material found in the survey of injection pump elastomers was Viton.
Viton is a synthetic rubber an d fluoropolymer elastomer commonly used in O-rings. In previous
testing, Viton elastomers were found to exhibit low variances in mass and volume changes when
switch loaded between synthetic  fuel containing no aromatics and JP-8 fuel wi  th arom atics.
Therefore, it can be speculated that Viton el astomers should present m inimal problems if any,

with the introduction of synthetic fuels.

The next highest percentage in the number of elastomers identified in the survey was elastomers
containing Nitrile rubber, a copo lymer of butadiene and varying contents of Arylonitrile. In
previous studies, Nitrile elastomers used in selected injection pumps were switch-loaded between
non-aromatic and aromatic fuels. In this study,  the Nitrile elastom ers started to lose volum e
immediately after submersion in non-arom atic fu el and continued in a downward spiral with
some swell variations w hen submersed in aromatic fuel; however, always remaining in negative
numbers throughout the switch loading between arom atic and non-arom atic fuels. Volum e loss
in in jection pum p elastom ers m ay contribute to fuel leak age. Depending in th e lo cation and
purpose of the elas tomers, the leakage can either  be in ternal or ex ternal. Exte rnal leak age,
however small, becomes critical and m ust be addressed immediately for safety reasons. Internal
leakage, on the other hand, can be presented in a better perspective. In direct internal combustion
engines, fuel not m etered to the injectors, is re turned to the m ain supply tank. Therefore, due to
the continuous and significant amount of fuel circulation, internal leakage may not be noticeable,

unless the high-pressure area of  the pum p is affected. Whenever high fuel pressurization is
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decreased because of in ternal leakage, power loss and eng ine timing retardation can occur an d

affect the performance of the engine.

Butyl Rubber, a synthetic rubber produced by ¢ opolymerization of butyl ene and isoprene w as
identified as the material in the elastomers of the Bosch VE rotary pum p and constitutes 8% of
the elastomers identified. No know n studies have determ ined butyl elastom ers’ compatibility
with non-aromatic fuels. However because of its excellent imperm eability, it is believed that in

static applications problems are not anticipated.

Synthetic rubber is m ade from the polym erization of a variety of polym ers and isobutylene.
Synthetic ru bber, a Ithough a b road te rm, was enter ed whe n ela stomer com position was not

identified by the pump manufacturer or specifically identified in any of the sources investigated.

Butadiene rubber was identified in  three static applications in  the Bosch in- line pum p. As
determined in Task II-B, switc h loading of butadiene elasto mers between non-arom atic and
aromatic fuels showed an acceptable deg ree of volum e gains and losses of less than 4%.

Problems while using non-aromatic or low-aromatic fuel are not anticipated.

Fluorosilicone material was identified in one dyna mic elastomer application in a specific m odel
of the Stanadyne rotary pum p. In a previous st udy, new and used Fluorosilicone seals exhibited
large volume swells when switch loaded between =~ non-arom atic and arom atic fuels. In this
application, the Fluo rosilicone seal is loc ated in the main drive shaft between two Viton se als
that prevent engine oil and fuel from comm ingling. Unless the Viton seal allows fuel seepage, it
is not like ly that the Fluorosilicone will ever be wetted with f uel. Theref ore, no operational

problems are anticipated when switching between non-aromatic and aromatic fuels.

Nylon rubber was identified in one dyna mic app lication in a specific m odel of the Stanadyne
rotary pump. The elastomer is identified as a spa cer on the drive shaft that is located adjacent to

the driveshaft seal and is not anticipated to be a leakage factor regardless of fuel used.

Viton, butadiene, Nitrile, and Fluor osilicone are the only materials that have been studied on the
effects of switch loading between  non-arom atic and arom atic fuels. Of these, the Nitrile
elastomer exhibited the larges t volum e percent loss. The f ollowing segm ented tables contain
specific information on the different pum ps identified in the Elastom er ID Table as contain ing
Nitrile elastomers and denote the location of the seal and whether lea kage if it occurs will be

internal or external.
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Equipment Type/ Possible Leakage- Dynamic/ Seal / Gasket NSN Part Number
Engine/Fuel Pump Internal/External Static
Recovery Vehicle External 8 ea Static O-ring, Fuel inlet/return hsng 5330005793156 | MS28775-116
MS88AL /2, M728, External 1 ea Static O-ring, Fuel inlet housing cap | 5331008195111 | MS28778-24
AVLB External 2 ea Static Gasket, Plunger bore screw 5330014338436 | MS28775-017
AVDS 1790 External 2 ea Static Gasket, Delivery valve 5330014338434 | G410154
Rotary Pump- Model | External 2 ea Static O-ring, Hydraulic Head Assy 5331006086432 | MS28775-237
PSB-12BT Internal 2 ea Static O-ring, Hydraulic Head Assy | 5331005769733 | MS28775-234
Internal 4 ea Dynamic O-ring, Fuel Control Unit 5330006181920 | MS28775-017
Equipment Type/ Possible Leakage- Dynamic/ Seal / Gasket NSN Part
Engine/Fuel Pump Internal/External Static Number
HMMWYV Series External Static Governor adjusting screw 5331006418283 | 11057
GEP 6.2/6.5L
Stanadyne Rotary

The Stanadyne rotary pump has one governor adjusting screw O-ring. When the governor has to be adjusted, the screw is turned in
or out. However, the governor hardly ever needs adjusting, therefore, the potential for leakage is minimal. If leakage should occur, it
will be external. There is a Viton replacement for this seal.

The model PSB 12BT pump is an oil-lubri cated pump that has two separate hydraulic heads with 6 ports each. All the fuel is
delivered to the hydraulic heads where it is p ressurized, metered, and supplied to the injectors. If external leakage should occur, it
would be in the fuel inlet and return O-rings and or the fuel inlet housing cap. The plunger bore and delivery valve gaskets are the
least likely to leak because these seals are thick, flat, and static. Also, they require a specific torque when installed.

One head assembly seal and one fuel c ontrol seal in each hydraulic head are dual-purpose seals, which prevent lubricating oil and
fuel from commingling. A leak in eith er of these seals will be internal a nd perhaps not cause operational problems for a period of
time; however, It can cause fuel dilution and if undetected, m ay eventually cause engine damage. The PSB 12BT pump is the only
pump where fuel and oil can commingle and the m aterial of the seal preventing this occurrence contains Nitrile. The vehicles that
use this pump are not high density however, they are high mission critical equipment and there are no substitute vehicles that can be
used as replacements.

Equipment Type/ Possible Leakage- Dynamic/ Seal / Gasket NSN Part
Engine/Fuel Pump Internal/External Static Number
M939 Series 5 Ton External Static Seal/Washer Fuel Gallery 5330121564593

Cummins 6CTA 8.3
Bosch In-Line

The fuel gallery seal/washer is the only seal that is Nitrile in the Bosch In-Line pump. Because the washer is a compressi on washer
and is steel encapsulated with Nitrile rubber, once tightened, it is not likely to leak. If leakage occurs, it will be external.
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Equipment Type/ Possible Leakage- Dynamic/ Seal / Gasket NSN Part
Engine/Fuel Pump Internal/External Static Number
Generator Set 60kW Internal Static Seal, O-ring, regulator Assy 5331001715641 12406
Allis Chalmers 3500 Internal Static Seal, O-ring, filter element | 5331006418283 | 11507
Stanadyne Rotary Internal Dynamic Seal, O-ring, control rod 5331009378477 1| 3550
guide
External Static Seal, O-ring, plug piston hole | 5331009746643 | 12764
External Static Seal, O-ring, plug 5331009364587 | 12766
External Static Gasket, Timing window 5330005063975 | 10574
Internal Dynamic Seal, O-ring, drive shaft 5331001715641 1| 2406

Assy

These generators are not in production and are being replaced with the Tactical Qui et generator sets with the John Deere engine.
Approximately 30% are still in the inve ntory primarily in National Guard and Army Reserve units and should be replaced with the

TQ sets by 2010 or sooner.

Equipment Type/ Possible Leakage- Dynamic/ Seal / Gasket NSN Part
Engine/Fuel Pump Internal/External Static Number
Generator Set 30kW Internal Static Seal, O-ring, filter element 5310008984927 15627
Hercules D298ERX-37 | gxternal Static Seal, O-ring, cam adjusting | 5331006418283 1| 1507
Stanadyne Rotary screw
External Static Seal, O-ring, transfer pump 5331013444225 | 26965

These generators are not in production and are being replaced with the Tactical Qui et generator sets with the John Deere engine.
Approximately 30% are still in the inve ntory primarily in National Guard and Army Reserve units and should be replaced with the

TQ generator sets by 2010

Or sooner.

4.0

SUMMARY AND CONCLUSION

¢ Elastomeric components found in injection pum ps of selected high-density com bat, wheeled

and ground support equipment, were identified.

e Engine manufacturer and model numbers of sel ected equipment were identified and a listing

was generated showing fuel injection pum p manufacturers, and the com position of the

elastomers within each pump listed.

¢ Injection pump manufacturers were contacted to obtain elastomer composition and schematic

drawings showing location of elastomers within the pump.

e An injection pump elastomer identification table was developed.
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e An estimation was made on the potential for injection pump leakage based on composition of
elastomers and their location within the pump, and whether leakage, if it occurred, would be

external or internal.

e Of the pumps identified, the m odel PSB 12B T pump fueling the AVDS 1790 engines in the
recovery vehicle, engin eer vehicle, and the AVLB bridge launcher is the only pum p that
raises the most concern with the use of non-ar omatic fuel. The reason being that there are
two head assem bly static seals in each hydraulic head and two fuel control dynam ic seals
made out of butadiene and Arylonitrile m aterial. These s eals are du al-purpose s eals tha t
prevent lub ricating o il and f uel from commi ngling within the pum p. The fact that the
material is a combination of butadiene and Aryl onitrile may lessen the effect of shrinkage as

opposed to pure Nitrile material.

5.0 RECOMMENDATIONS

Previous studies have found that elastom ers containing Nitrile m aterial exhibit a greater degree
of mass and volume percent loss when exposed to non-aromatic fuels than do elastomers that are
manufactured from other m aterials. The m odel PSB 12BT injec tion pump that f uels the M88
recovery vehicle, M728 combat engineer vehicle, and the AVLB bridge launcher, contain critical
seals made out of Nitrile material. Therefore it is recommended that further studies be conducted

to examine the effects of these seals when exposed to non-aromatic fuels

V. TASK V: JP-8/S-8 FUEL BLEND STUDY
1.0 APPROACH

Fuel properties were determ ined for a 50/50%  vol. Blend of S-8 and JP-8 petroleum  based
aviation f uel. The blend wasa  nalyzed ac cordingto the tes ting proto cols lis ted in
DEF STAN 91-91 Table 1.
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20 RESULTS

The results are presented in Ta ble V-1. Two properties of the bl end were retes ted because of
inconsistent results (% Naphthalenes by D1840, Flash Point by D 3828). The lubricity results are
presented in Table V-2. Tables V- 1 and V-2 contain the complete, final data set. The data was
examined for compliance with JP-8 and DEF STAN 91-91 specifications. The follow ing results

were outside of the specification limits:

e The base fuel (JP-8), S-8, and the blend were outside of the conductivity limit
e The standard BOCLE result for S-8 was high

e The density for S-8 and the blend was low

e D86 residue and loss were slightly high for the blend

e Hydrogen content of the base JP-8 was slightly low
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Table V-1. Fuel Blend Property Results

MIL-DTL-83133 | - ooy CL03-0002 Blend* S-8 Base
Property Units (JP-8) Specification 91-91 JP-8 Base Fuel | AL-27108 Fuel
Requirements AL-26936 AL-27074
Ball-On-Cylinder Lubricity Evaluator, NR’
D 5001, avg. wear scar diameter mm (0.65, max per 0.85°0.51 0.50 0.98
MIL-PRF-25017)
Cetane Number, D 613 NR NR 50 54 61
Cetane Number, 1QT NR NR 48 NR 58
Cetane Index, D 976 Report NR 43 53 64
Cetane Index, D 4737 NR NR 46 56 69
Color, Saybolt, D 156 Report Report +15 +24 +30
Conductivity, D 2624 pS/m *50-45 0° 10 0 0
Copper Strip Corrosion, 2 hr @ 100°C, D 130 | Visual rating 1, max 1, max 1A 1A 1A
Density @ 15°C, D 4052 kg/m’ 775 — 840 775.0 — 840.0 793.0 773.9 754.8

NR = Not Required by Specification

' 1:1 Blend of AL-26936-F (JP-8): AL-27074 (S-8)

? The contractor shall blend a corrosion inhibitor conforming to MIL-PRF-25017 into the F-34 (JP-8) grade fuel. The corrosion inhibitor additive is optional for F-35. The
amount added shall be equal to or greater th an the minimum effecti ve concentration and shall not exceed the maximum all owable c oncentration listed in the lat est
revision of QPL-25017. The ¢ ontractor or tra nsporting agency, or both, shall maintain and upon requ est shall make a vailable to th ¢ Government ev idence th at the
corrosion inhibitors used are equal in every respect to the qualification products listed in QPL-25017. The point of injection of the corrosion inhibitor shall be determined
by agreement between the purchasing authority and the supplier.

? The requirement to determine lubricity applies only to fuels containing more than 95% hydroprocessed material and where at least 20% is severely hydroprocessed and
for all fuels containing sy nthetic components. The limit applies only at the point of m anufacture. Severely hydroprocessed components are defined as petroleum derived
hydrocarbons that have been subjected to a hydrogen partial pressure of greater than 7000 kPa (70 bar or 1015 psi) during manufacture.

* The condu ctivity must be between 150 and 450 pS/m for F-34 (JP-8) and between 50 and 450 pS/m for F-35, at ambient temperature or 29.4°C (85°F), whichever is
lower, unless otherwise directed by the procuring activity. In the case of JP-8+100, JP-8 with the th ermal stability improver additive (see 3.3.6), the con ductivity limit
must be between 150 to 700 pS/m at ambient temperature or 29.4°C (85°F), whichever is lower, unless otherwise directed by the procuring activity.

* The condu ctivity limits are mandatory for product to meet this specification. Howev er, it is a cknowledged that in some manufacturing and di stribution systems it is
more practical to inj ect static dissi pater additive further downs tream. In suc h cases the Certificate of Qual ity for the batch should be a nnotated thus: “Product meets
requirements of Defense Stand ard 91-91 exc ept for electrical conductivity.” Due to hig h flow rates and very fine filtration used when fueling aircraft, it is ab solutely
essential that these conductivity limits are met at the point of delivery into aircraft.
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Table V-1. Fuel Blend Property Results (continued)

MIL-DTL-83133 CL03-0002 S-8 Base
Property Units (JP-8) Specification DEgl_SngAN JP-8 Base Fuel ALB-IS?SOS Fuel
Requirements AL-26936 AL-27074
Microseparometer, D 3948 °85, min 97 96 100
Naphthalenes, D 1840 vol% 3.0, max 3.00, max 1.63 0.81 <0.01
Mass% NR NR 2.06 1.05 <0.01
Net Heat of Combustion, D 240 BTU/1b NR NR 18.745 18,632 18,907
MJ/kg 42.8, min 42.8, min 43.6 433 44.0
Net Heat of Combustion, D 3338 BTU/Ib NR NR 18,627 18,803 18,975
Smoke Point, D 1322 25, MIN 25, MIN 25 36.8 >50
Sulfur, Mercaptan, D 3227 Mass% 0.002, max 0.0030, max <0.0003 0.0003 <0.0003
Sulfur, Total, D 5453 Ppm 3000, max 3000, max 87 46 <1
Thermal Oxidation Stability (JFTOT), Change in 25, max 25, max 1 0 2
260°C, pressure drop,
D 3241 mm Hg
Heater tube <3’ <3" <2 1 2
deposit, visual
rating
Total Acid Number, D 3242 Mg KOH/g 0.015, max 0.015, max 0.011 0.007 <0.001
NR = Not Run

® The minimum Microseparometer rating using a Micro-Separometer (MSEP) shall be as follows:

JP-8 Additives MSEP Rating, min.
Antioxidant (AO)*, Metal Deactivator (MDA)* 90
AO* MDA*, and Fuel System Icing Inhibitor (FSII) 85
AO* MDA*, and Corrosion Inhibitor/Lubricity Improver (CI/LI) 80
AO*, MDA*, FSII, and CI/LI) 70

*Even though the presence or absence does not change these limits, samples submitted for specification conformance testing shall contain the same additives
present in the refinery batch. Regardless of which minimum the refiner elects to meet, the refiner shall report the MSEP rating on a laboratory hand blend of
the fuel with all additives required by the specification.

" Peacock or abnormal color deposits result in a failure.
¥ Peacock or abnormal color deposits result in a failure.
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Table V-1. Fuel Blend Property Results (continued)

CL03-0002
. MIL-DTL-83133 (JP-8) | Hpep oran JP-8 Base Blend 5-8 Base
Property Units Specification Fuel
Requirements 91-91 Fuel AL-27108 AL-27074
AL-26936
Distillation, D 86 °C @ vol%
evap. Report Report - 145 159
IBP 205, max 205, max 160 161 171
10 Report Report 166 168 177
20 - - - 176 -—-
30 --- - - 184 -—-
40 Report Report 190 192 201
50 --- - -—- 202 -—-
60 --- - - 213 -—-
70 - - - 225 -—-
80 Report Report 235 240 248
90 - - - 251 ---
95 300, max 300, max 256 259 272
FBP 1.5, max 1.5, max 1.2 1.7 1.0
residue 1.5, max 1.5, max 0.4 1.6 0
loss
Existent Gum, D 381 mg/100 mL 7.0, max 7, max <0.1 1.5 1.0
Flash Point, D 56 °C 38, min 38, min 38 41 44
Flash Point, D 93 °C 38, min NR 41 44 46
Flash Point, D 3828 °C 38, min 38, min 41 44 44
Freezing Point, D 2386° °C -47, max -47, max -49 -52 -58
Freezing Point, D 5771 °C NR NR NR NR -58
Freezing Point, D 5972 °C’ -47, max NR -48 Erratic Erratic
Instrument Instrument
Reading Reading
No Result No Result

° This is the referee test method.
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Table V-1. Fuel Blend Property Results (continued)
Property Units MIL-DTL-83133 (JP-8) DEF STAN CL03-0002 Blend S-8 Base
Specification 91-91 JP-8 Base AL-27108 Fuel
Requirements Fuel AL-27074
AL-26936
Freezing Point, D 5982 °C NR NR NR NR -58
Hydrocarbon Type, F.I.A., D 1319 vol% Aromatics: 25.0, max Aromatics: 25.0, Aromatics: Aromatics: Aromatics:
max 16.8 7.1 0.5
Saturates: 82.2 Saturates: Saturates:
Olefins: 1.0 92.3 99.0
Olefins: 0.6 Olefins: 0.5
Hydrogen Content, D 5291 mass % 13.4, min NR 13.15 14.5 15.2
Kinematic Viscosity @ -20°C, D 445 cm’/s 8.0, max 8.000, max 3.48 3.87 4.38
Kinematic Viscosity @ 40°C, D 445 cm’/s NR NR 1.14 1.21 1.35

Table V-2. Lubricity Results with AL-26955A (Ondeo/Nalco Additive) CI/LE

Fuel Type BOCLE, mm HFRR, pm SLBOCLE, g

S-8 + 12 mg/L CI/LE 0.72 765 1350
S-8 + 22.5 mg/L CI/LE 0.57 735 1650
S-8/JP-8 Blend 50/50 + 12 mg/L 0.51 650 2350
CI/LE

S-8/JP-8 Blend 50/50 + 22.5 mg/L 0.50 650 3150
CI/LE

S-8/JP-8 Blend 50/50 0.50 695 2350
JP-8, AL-26936 0.51 720 2150
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V1. TASKVI: BOCLE DATA FOR REFERENCE FLUIDS
1.0 APPROACH

The standard BOCLE ASTM D50 01 test was conducted on the reference fluids for the ground
fuel lubricity tests ASTM D6078 and ASTM D6079.

20 RESULTS

The BOCLE results are shown below:

e Reference Fluid A: 0.56-mm average wear scar diameter in the BOCLE test.

e Reference Fluid B: 0.85-mm average wear scar diameter in the BOCLE test.

The data were transmitted to TARDEC for their use.
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APPENDIX I1-A

Grouped Elastomer Data, by Elastomer Type for Each Pump
Change Calculated by Method B
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APPENDIX I1-B

Stanadyne Pump
Data for Individual Elastomers
Change Calculated by Method A (Cumulative)
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APPENDIX 11-C

Bosch Pump
Data for Individual Elastomers
Change Calculated by Method A (Cumulative)
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APPENDIX 11-D

Detroit Diesel Unit Injector
Data for Individual Elastomers
Change Calculated by Method A (Cumulative)
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APPENDIX IV-A

Injection Pump Elastomer Identification Table



INJECTION PUMP ELASTOMER IDENTIFICATION TABLE

Equipment Engine Manufacturer & Injection System Injection System SealiGashet Elastomer Technical
Nomenclature Model Number Manufacturer Type Nomenclature NSN Part No. Composition Manual Number.
Fighting Vehicle M213, Cummins VTA 903T Cumming Pressure Timed Gasket Set (Kit) 533000-632-3813 3010240 NIA TM9-2320-272-24P
8 Ton M9391A1 Series Truck Cummins NHC 250 Q-ring, Throttle Shaft §33000-081-9289 100478 Rubber, Synthetic TM9-2320-272-24P
Q-ring, Fuel Damper §330-00-809-2667 100099 Rubber, Synthetic TM9-2320-272-24P
Q-ring, Fuel Damper §330-00-809-3276 139988 Rubber, Synth TM9-2320-272-24P
Gear Pump Gashet §330-01-136-8669 3069017 Rubber, Synthetic TM9-2320-272-24P
Recovery Vehicle M88A1 {2, Continental AYDS1780-2DR AMBAC PSB-12BT Rotary BGasket Set (it 5330-00-786-6238 6702632 Nia T 8-2910-212-34&P
Combat Engineer Yehicle M728, Continental AYDS1780-2D 0-ring, Fuel Return Housing 5330-00-573-3156 1MS28775-118 Butadiene-Acrylo TM8-2910-212-348P
Bridge Launcher M80 Tank Continental AVYDS 1780-2D 0-ring, Fuel Inlet Housing 5331-00-818-6111 1528778-24 Butadiene-Acrylo TM8-2910-212-348P
Basket, Solenoid Cover 5330-00-786-0190 GAS814 Buna N Nitrile TM8-2910-212-348P
Basket, Fuel Shut-Off Lever 5330-00-310-5558 GAJ01346 Buna N Nitrile TM8-2910-212-348P
BasketShaft Lever 5330-00-583-3473 GAT144 Buna N Nitrile TM8-2910-212-348P
Basket, Connector Recepticle 5330-00-827-5635 7383426 Buna N Nitrile TM9-2010-212-34&P
Gasket, Governor Cover 5330-00-310-6558 GASD8 Buna N Nitrile TM9-2010-212-34&P
Basket, Governor Housing 5330-01-502-0760 GA3813 Buna N Nitrile TM9-2010-212-34&P
Basket, Governor Cap 5330-00-640-8587 GAS02 Buna N Nitrile TM8-2910-212-348P
Basket Operating Shaft Plate 5330-00-406-7316 GASD31 Buna N Nitrile TM8-2910-212-348P
0-ring, Head Assembly 5331-00-608-6432 528775237 Butadiene-Acrylonit TM8-2910-212-348P
0-ring, Head Assembly 5331-00-576-8733 M528775-234 Butadiene-Acrylonit TM8-2910-212-348P
0-ring, Head Assembly 5331-01-287-4813 M528775-230 Butadiene-Acrylo TM8-2910-212-348P
ing, Quill Shaft Plug 5331-00-584-0263 M528775-218 Butadiene-Acrylo TM8-2910-212-348P
0-ring, Control Unit 5330-00-618-1920 Ms28775-017 Butadiene-Acrylon TM8-2910-212-348P
Basket, Plunger Bore Screw 5330-01-433-8438 Gd10154 Buna N Nitrile TM9-2010-212-34&P
Basket, Delivery 5330-01-433-8434 @AS035 Buna N Nitrile TM8-2910-212-348P
Stryker Light Amored Veh, Caterpillar 3116 and 3126B Caterpillar UnitlInjector Injestor O-ring 5331010660673 1PE116 Yiton TM 9-2320-366-24P-1
LMTY, MTV 2.5 and § Ton Injector O-ring §331-01-360-5012 1258274 Viton T 9-2320-366-24P-1
HMMWY Series Trucks GM6.2L &6.5L Stanadyne DB2829-4879 Rotary Gasket Set (Kit) 2910.01-299-0473 30408 NIA T 9-2815-237-34P
Seal, Driveshaft §331-01-336-9539 10453 Viton T 9-2815-237-34P
Seal, Driveshaft (Red) §330-01-192-5779 21860 Fluerosilicone T 9-2815-237-34P
Gasket, Timing Window Cover §330-01-233-2848 27603 Viton T 9-2815-237-34P
Seal, Oring, Hydraulic Head §330-01-236-0475 2745 Viton T 9-2815-237-34P
Seal, Oring, Plate Lock §330-01-236-0476 27601 Viton T 9-2815-237-34P
Seal, Transfer Pump §330-01-236-0474 27608 T 9-2815-237-34P
Seal, Oring, Gov Adj Screw §331-00-541-8283 11507 T 9-2815-237-34P
Seal, Throttle Shaft Contral §331-01-215-9638 24585 T 9-2815-237-34P
Seal, Oring, Drain Plug §330-01-233-2778 27609 T 9-2815-237-34P
Seal, Oring, Cam Advance §331-01-2327-7886 27610 T 9-2815-237-34P
Seal, Advance Plunger §330-01-233-8597 27183 T 9-2815-237-34P
Seal, Oring, Screw Head Locating §330-01-236-0472 27602 T 9-2815-237-34P
Seal, O ring, Hsg Press Reg Assy 27607 TM9-2815-237-34P
Seal, Access Cover §330-01-234-2615 27244 T 9-2815-237-34P
M939A2 Series & Ton Truck Cummins 6CTAB.3L Bosch Six Cylinder In Line Gasket Set (Kit) 2910-01-339-7912 1417010008 NIA T 9-2320-272-24P1
Seal, O ring, Barrel Assembly §331-01-301-5992 1410210503 Butadiene T 9-2320-272-24P1
Seal, Oring, Barrel Assembly §331-01301-7867 1410210501 Butadiene TH9-2320-272-24P-1
Seal, Oring, Delivery Valve §331-01-303-1635 1410210041 Butadiene Th 9-2320-272-24P-1
Sealfifasher, Fuel Galley §330-12-156-4523 7603014106 BUNA N Nitrile T 9-2320-272-24P-1
Truck, 10 Ton HMMTT Detroit Diesel BU92T Detroit Diesel UnitInjector Seal, O ring, Fuel System 5330-01-306-6923 5234281 Viton TM9-2320-279-24P-1
Combat Earthmover DEUCE Caterpillar 3126 HEUI Caterpillar UnitInjector Seal, O ring, Fuel System 5330-01-348-2720 1148718 Yiton TM 5-2430-200-24P
Container Handler RT 240 53K Cummins QSM-11 Cummins Pressure Timed Seal, 0 ring, Housing Actuator 5331-00-081-9299 129888 Rubber, Synthetic TM 10-3930-6 75-24 P
Basket, Pump Mounting 5330-01-338-4828 3069103 Rubber, Synthetic TM 10-3930-675-24P
Generator Set 100KW Caterpillar 3306T Caterpillar Cam Actuated In-Line Gashet Set (Hit) §330-00-132-6996 &PB766 NIA TM54115-600-24P
Q-ring, Priming Pump §330-00-H91-7643 1F8607 Viton T 5-6115-600-24P
O-Ring, Fuel Valve §330-01-198-6169 §B3718 Viton T 5-6115-600-24P
Packing, w Retainer §330-00-333-5032 1634594 Viton T 5-6115-600-24P
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Generator Set 50KW, John Deere 60597 Stanadyne DB4627-4807 Rotary Gasket Set (Kit) 5330-01-333-5398 4372 NiA Th18-2815-266-24P
Truck Forklift RT 10K Seal, 0-Ring, Connector Assy 5331-01-480-8865 27607 Viton Th18-2815-256-24P
Seal, 0-Ring, Throttle Shaft 6331-01-309-9370 17438 Yiton T 9-2815-266-24P
Gashet, Cover Access 6330-01-234-2615 27244 Viton Th19-2815-266-24P
Seal, O-Ring, Screw 6331-01-236-0472 27602 Viton Th19-2815-266-24P
Seal, O-Ring, Screw, Cam Adv §331-01-232-7886 27610 Viton Th19-2815-266-24P
Seal, 0-Ring, AdvPlug 5331-01-398-2159 29280 Viton Th19-2815-256-24P
Retainer, Packing, Piston Ring 5330-01-399-2161 29281 Viton Th19-2815-256-24P
Seal, 0-Ring, Adv Plug 5331-01-399-2160 29282 Viton Th19-2815-256-24P
Seal, 0-Ring, Pivot Shaft 5331-01-423-4023 31332 Viton Th18-2815-256-24P
Gasket, Timing Window 5330-01-233-2848 27603 Viton Th18-2815-266-24P
Tube, Insulating 410012306611 23190 Viton T 9-2815-286-24P
Spacer, Drive Shaft 6330014676053 30445 Nylon Th19-2815-266-24P
Seal, Drive Shaft 6330-01-470-2039 30804 HPHNP & Nitrile Th19-2815-266-24P
Seal, 0-Ring, Cap Assembly §131-00-877-4960 12966 Viton Th19-2815-266-24P
Seal, 0-Ring Regulator 6331-01-236-0473 19844 Viton Th19-2815-266-24P
Packing, Preformed 5330-01-236-0474 27608 Viton Th19-2815-256-24P
Seal, O-Ring, Cntrl Rod Guide §331-01236-0476 27601 Viton Th19-2815-256-24P
Generator Set 60 KW Allis Chalmers 3500 Stanadyne DCMFC§29-26 72 Rotary Gashet Set (Kit) 5330004015247 16359 NiA T 9-6115-545-24P
Gasket Governor Cover 5330-01-234-2615 21244 Viton T 9-6115-545-24P
Seal,0-Ring, Throttle Shaft 5331-01-308-8370 17438 Viton Th 8-6115-545-24P
Seal, O-Ring, Requlator Assy 5331-00-171-8641 12406 Butadiene-Acrylonitrile T 9-6115-645-24P
Seal, 0-Ring, Filter Element 5331-00-641-8283 11507 Buna N Nitrile SR Th8-6115-545-24P
Seal, 0-Ring Piston Assemhbly 6330-00-801-0749 17066 Yiton T 9-6115-545-24P
Seal, 0-Ring, Cap Assembly 6331-00-877-4960 12966 Viton SR Th 9-6115-545-24P
Seal, 0-Ring, Control Rod Guide 6331-00-937-8477 13650 Butadiene-Acrylonitrile Th 9-6115-545-24P
Seal, O-Ring, Shaft, Governor §331-00-641-8286 11588 Rubber, Synthetic T 9-6115-545-24P
Seal, O-Ring, Plug, Piston Hole 5331-01-014-6985 20113 Butadiene-Acrylonitrile T 9-6115-545-24P
Seal, O-Ring, Plug, Piston Hole 5331-01-874-6643 12764 Rubber, Synthetic Th 9-6115-545-24P
Seal, O-Ring, Plug 5331-00-836 4387 12766 Butadiene-Acrylonitrile Th 9-6115-545-24P
Seal, 0-Ring, Cam Ring 5331-00-641-8281 11304 Rubber, Synthetic Th 8-6115-545-24P
Gasket, Timing Window 5330-00-606-3975 10674 Nitrile (BUNA) Th8-6115-545-24P
Seal, 0-Ring, Drive Shaft Assy 5331-00-171-56441 12406 Butadiene-Acrylonitrile Th8-6115-545-24P
Paching Preformed, Drive Sft Assy 6330-00-767-1680 10453 Yiton T 9-6115-545-24P
Generator Set 30KW John Deere 40397 Stanadyne DBE2435-4805 Rotary Gashet Set (Kit) §330-01-236-0625 24373 NIA T 9-2815-265-24P
Seal, 0-Ring, Connector Assy 6331-01-480-8869 27607 Yiton T 9-2815-265-24P
Gashet Cover 6330-01-234-2615 27244 Viton Th19-2815-265-24P
Seal, O-Ring, Screw 6331-01-236-0472 27602 Viton Th19-2815-265-24P
Seal, O-Ring, Screw, Cam Adv §331-01-232-7886 27610 Viton T 9-2815-265-24P
Retainer, Packing, Piston Ring §330-01-399-2161 29281 Viton Th19-2815-265-24P
Seal, 0-Ring, AdvPlug 5331-01-398-2159 29280 Viton Th19-2815-265-24P
Seal, 0-Ring, AdvPlug 5331-01-398-2160 29282 Viton Th19-2815-265-24P
Seal, O-Ring, Governor Shaft 5331014234023 31332 Viton Th19-2815-255-24P
Seal, 0-Ring, Cap Assembly 5131-00-877-4960 12966 Viton Th18-2815-255-24P
Gasket, Timing Window 5330-01-233-2848 27603 Viton Th18-2815-265-24P
Tube, Insulating 4710-01-230-5611 23180 Viton Th18-2815-255-24P
Seal, Drive Shaft 6330-00-767-1680 10453 Yiton T 9-2815-265-24P
Seal,0-Ring Regulating Valve 6331-01-236-0473 19844 Viton Th19-2815-265-24P
Seal, 0-Ring, Hydraulic Head 6330-01-236-0474 27608 Viton Th19-2815-265-24P
Seal, 0-Ring, Hydraulic Head 6331-01-236-0475 21245 Viton T 9-2815-265-24P
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Generator Set 30KW Hercules D29BERX3T Stanadyne DBMFC533-1LK Rotary Gasket Set (Kif) 5330-00-401-5247 NiA, TM8-6115-465-24P
Gasket, Cover 5330-01-234-2615 27244 Viton TM8-6115-465-24P
Tube, Insulating 4710-01-230-5611 23190 Viton TM9-45115-465-24P
Seal, Throttle Shaft 5331-01-300-9370 17438 Viton T 9-6115-465-24P
Seal, 0-Ring, End Plate 5331-00-171-8641 12406 Nitrile (BUNA) T 9-6115-465-24P
Seal, Filter Element 5310-00-898-4927 15627 Nitrile (BUNA) TM8-6115-465-24P
Seal, 0-Ring, Gov Adj Serew 5331-00-641-8283 11607 Buna N Nitrile TM8-6115-465-24P

ng, Plug, End Plate 5331-00-877-4960 12966 Viton TM9-45115-465-24P

g Transfer Pump 5331-01-344-4225 26963 Nitrile (BUNA) T 9-6115-465-24P

, Pivot Shaft §331-01-4223-4043 31332 Viton T 9-6115-465-24P

ng, Cntrl Rod Guide 5331-01-236-0476 27601 Viton TM8-6115-465-24P

g, Adv Pluy 5331-01-399-2160 29282 Viton TM8-6115-465-24P

ing, Adv Plug 5331-01-399-2158 29280 Viton TM9-45115-465-24P

. Cam Adj Screw 5330-01-399-2161 29281 Viton T 9-6115-465-24P

 Adjusting Plug 5331-00-936-4587 12765 Viton T 9-6115-465-24P

ing, Head Rotor Assy $5330-00-641-8292 27245 Viton TM8-6115-465-24P

Washer, Flat, Screw 5330-01-333-2677 10464 Viton TM8-6115-465-24P
Gashet CoverLine $5330-00-506-3976 10674 Viton TM9-45115-465-24P
Seal, O-Ring, Tube 5331008774972 10819 Viton T 9-6115-465-24P
Seal, 0-Ring, Drive Shaft 5330-00-757-1680 10453 Viton T 9-6115-465-24P
Fork Lift, 5,000 Variable Reach Cummins 5.9L BoschVE Rotary Gasket Set (Kif) 5330-01-340-8461 146701059 NiA, TH 10-3930-660-24P
ing, Lever Control 5331-12-315-3154 1460210301 Butyl Rubber TH 10-3930-660-24P

g, Adjusting Screw 5331-01-297-8857 1460210319 Butyl Rubber T 10-3930-660-24P

 Shaft 5331-12-315-6152 1460210008 Butyl Rubher T 10-3930-660-24P

Seal, 0-Ring, Governor Shaft 5331-01-344-6262 1420210047 Butyl Rubber TH 10-3930-660-24P
Seal, Plain Encased, Drive Shaft 5330-01-344-8014 1460283207 Viton TH 10-3930-660-24P
Gashet Screw, Slotted Shidr 5330-01-344-8029 1460108307 Butyl Rubber T 10-3930-660-24P
Seal, 0-Ring, Plate Cover 5331-01-298-3058 1460210304 Butyl Rubher T 10-3930-660-24P
Seal, 0-Ring, Valve Control 5331-01-286-2491 1460210007 Butyl Rubber TH 10-3930-660-24P
Seal, 0-Ring, Hydraulic Head 5331-01-286-1124 1800210154 Butyl Rubber TH 10-3930-660-24P
. Electro Magnet 5331-01-201-4605 1460210006 Butyl Rubber T 10-3930-660-24P

Seal, 0-Ring, Plug Screw 5331-01-286-0801 1460210316 Butyl Rubber T 10-3930-660-24P

Fork Lift, 4,000 Rough Terrain Cummins 4B3.9L Delphi Rotary Gasket Set (Kif) 2910-01-360-2406 T135-112 NiA, TH 10-3930-664-24P
Gasket Pump Cover 5330-00-085-2170 7123-287 Viton TH 10-3930-664-24P
0 ring, Governor Shaft 5330-01-2004703 5895-30 Viton T 10-3930-664-24P
Gashet Cover Access 5330-01-285-6908 9045-137 Viton T 10-3930-664-24P
Gasket Fuel Control Cover 5330-00-086-2754 7123937 Viton TH 10-3930-664-24P
0 ring, Electric Solenoid 5331-01-360-2841 5855-30DT Viton TH 10-3930-664-24P
0 ring, Hydraulie Head Rotor 5330-00-086-2725 713943 Viton T 10-3930-664-24P
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TM 9-2910-212~34&P

EQUIPMENT DESCRIPTION AND DATA 0002 00

THIS WORK PACKAGE COVERS:
Equipment Description and Data

GENERAL DESCRIPTION
The following terms will be used to identify pump areas and components (refer to Figure 1-1):
Governor end shall be called the front.
Drive end shall be called the rear.
Left and right sides of the pump will be determined when viewing the pump from the front.
Head assemblies are numbered 1 and 2 viewed from the rear.

PURPOSE
The pump is designed to deliver accurately metered quantities of high pressure fuel to the engine cylinders.

FUEL RETURN
(11 MM PUMP)

GOVERNOR
COVER
(11 MM PUMP)

GOVERNOR
HOUSING

OPERATING 5 OPERATING
LEVER > LEVER
03i352M

Figure 1-1. PSB-12BT Fuel Injection Pump (11 mm) Right Front View.
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

MAJOR PUMP COMPONENTS

For major pump components, refer to Figures 1-2 and 1-3.

Pump housing:
One-piece aluminum casting.
Has passages for lubricating oil flow (Figures 1-4 and 1-5.
Lubricating oil is supplied by the engine.

Electrical/manual solenoid:

Mounted in cover and solenoid.
Can be operated electrically or manually.
Shuts off fuel flow to engine.

Fuel injection pump head assemblies include:

Heads.

Fuel plungers.

Plunger sleeves.

Plunger drive spur gears.
Fuel delivery valves.
Plunger springs.

Head assemblies have:

Centrally ground and lapped bores with fitted plungers.

Counterbored and threaded upper ends for plunger bore screw.

Fuel discharge passages extending symmetrically from plunger bore.
Inclined passages from plunger bore to fuel delivery valves.

Inclined passages from fuel delivery valve to plunger annulus.

Tapped openings for inlet and outlet bleeder valve stems.

Drilled passages from inlet/outlet openings to fuel supply sump (Figure 1-4).
Supply sump located at center of plunger bore.

Sump accommodates plunger sleeve (Figure 1-4).

Additional passages for lubricating oil.

0002 00-2
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

MAJOR PUMP COMPONENTS - CONTINUED
Fuel plunger, plunger sleeve and head assembly:

Are matched components.

Plunger is lapped to head and plunger sleeve.

Plunger has parallel flats at lower end.

Parallel flats lock plunger to spur gear through plunger guide.

Guide will shear if plunger freezes preventing damage to other internal parts.
Plunger spring and spring seats are held on plunger by plunger locks.

Fuel filter assembly:

Contains a 10 micron filter element.
Element is replaceable. ,
Mounted to head assemblies by drilled bleeder valve stems and cap nuts.

Bleeder housing and valve assembly:

Returns excess fuel to vehicle fuel tanks through hose and tube system.

Bleeder valve is spring loaded.

Maintains constant fuel pressure in head assemblies.

Valve has 0.062 in. (1.57 mm) orifice allowing air to be bled off even if valve is closed.
Mounted to head assemblies by drilled bleeder valve stems and cap nuts.

Camshaft has:

Two three-lobe cams.
Two spiral gears.
Spiral gears are machined as part of camshaft.

Tappet assemblies:

Consists of guide assembly, roller and roller pin.
Cam lobe action is transmitted by tappet roller to guide assembly.
Tappet assembly transmits cam lobe action to fuel plunger.

Gear shaft assemblies:

Composed of quill shaft, bushing assembly, and camshaft driven helical gear.
Transmit camshaft rotary motion to fuel plungers for fuel distribution.
Plungers rotate at one half camshaft speed.

0002 00-3
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

MAJOR PUMP COMPONENTS - CONTINUED
Governor housing components composed of:

Weight and spider assembly.

Sleeve assembly.

inner and outer governor springs.

Fulcrum lever assembly.

Operating linkages.

Operating lever assembly.

Governor weight and spider assembly is an integral part of fuel injection pump assembly.

Weight and spider assembly:

Pressed on camshaft extension.

Has two moveable weight assemblies.

Weights are pinned to opposite sides of friction drive spider.
Weights swing freely on weight pins.

Sleeve assembly:

Moves freely on camshaft extension.

Governor weights act against thrust bearing on inner end of sleeve.
Inner and outer springs act against outer end of sleeve.

Slots on sides of sleeve receive the fulcrum lever pivot pins.

Fulcrum lever assembly:

Has smoke limit cam and droop screw.

Is controlled by the operating lever assembly and sleeve assembly.

Eulcrum lever action is transmitted to smoke limit cam and droop screw.

Control rod assembly transmits fulcrum lever action to fuel control lever assembly.

Fuel control lever assembly:

Pivots on fue! control lever screw.
Transmits control rod action to fuel control unit assemblies through yoke assembly.

Fuel control unit assemblies:

Control position of fuel plunger sleeve in relation to plunger spill port.
Spill port and sleeve relationship determine amount of fuel pumped each stroke.
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED

0002 00

18

1 Plunger drive spur gear
2 Plunger bore screw
3 Head assembly

4 Fuel delivery valve
5 Plunger sleeve

6 Fuel plunger

7 Plunger guide

8 Upper spring seat
9 Plunger springs

10 Tappet assembly
11 Plunger lock

2‘
3
4
5
Ner] >
g
| 7
ol — 8
o (9
/ 10
d
S 1
] 12
E:]:
O
03i354m

12 Lower spring seat
13 Camshaft

14 Governor weight and spider assembly

15 Sleeve assembly

16 Governor outer spring
17 Governor inner spring
18 Fulcrum lever assembly
19 Droop screw

20 Smoke limit cam

21 Pump housing

Figure 1-2. Major Pump Components (Sheet 1 of 2).

(Cutaway through Governor Housing, Camshaft, and Head Assembly)
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

23

[
2
-

Wt

03i355m

22 Bleeder housing and valve assembly
23 Fuel filter assembly

24 Gear shaft assembly

25 Electrical solenoid

26 Cover and solenoid

27 Fuel control lever

28 Fuel control yoke assembly

29 Fuel control unit assembly

30 Bleeder valve stem

Figure 1-3. Major Pump Components (Sheet 2 of 2).

(Cutaway through Cover and Solenoid, Head Assembly, and Gear Shaft Assembly)
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

03iti2m

1 Horizontal oil passage 13 Plunger annulus

2 Main horizontal oil passage 14 Plunger vertical fuel passage
3 Tappet assembly annulus 15 Plunger horizontal fuel passage
4 Upper vertical oil passage 16 Plunger sleeve

5 Hydraulic head oil passage 17 Fuel supply sump

6 Vertical outlet fuel passage 18 Tappet assembly oil passage
7 Horizontal outlet fuel passage 19 Oil sump

8 Fuel port 20 Gear shaft oil passage

9 Delivery valve upper fuel passage 21 Lower vertical oil passage

10 Fuel delivery valve 22 Camshaft journal oil passage
11 Delivery valve lower fuel passage 23 Camshaft bushing annulus
12 Plunger distributing slot 24 Camshaft oil passage

Figure 1-4. Fuel and Oil Flow Diagram (Sheet 1 of 2).

(Cutaway through Governor Housing, Camshaft, and Head Assembly)
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TM 9-2910-212-34&P

EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00
MAJOR PUMP COMPONENTS - CONTINUED

Lubrication System (Figures 1-4 and 1-5):

Pressurized engine oil is delivered to the fuel injection pump through an external hose.
Pump housing has one main horizontal oil passage to lubricate tappet assemblies and gear shaft assemblies.
One vertical passage provides lubrication for head assembly components.

Another vertical passage provides lubrication for camshaft journal and governor weight and spider assembly com-
ponents.

Camshaft lobes, ball bearing and gear shaft drive gear are splash lubricated.
Overflow oil drains from oil outlet on left side of pump.

Fuel System (Figures 1-4 and 1-5):

Fuel flow:
Continuous flow of filtered fuel enters pump through filter assembly.
inlet flow branches in two directions.
One branch flows through sump, fuel outlet housing, and bleeder valve assembly.
One branch flows through plunger fuel ports to pressure chamber when plunger is at bottom of stroke.
Constant flow of fuel also acts as coolant for pump heads.

Fuel pumping and distribution:
Provided by camshaft.
Camshaft rotates at engine speed.
Camshaft action lifts and rotates plungers.
During two revolutions of camshaft each plunger completes six strokes and one revolution.
During lower portion of stroke, plunger pressure chamber is filled through fuel port.
During upper portion of stroke fuel port is closed off and fuel is compressed.
Compressed fuel opens fuel delivery valve and fuel flows to plunger annulus and distributing slot.
Distributing slot aligns with outlet port and fuel is delivered to engine cylinder.
Continued upward movement of plunger uncovers fuel spill port.
Fuel flows from pressure chamber to fuel sump relieving pressure.
Delivery valve closes and pumping cycle is completed.

Fuel metering control:
Position of plunger sleeve determines quantity of fuel delivered for each stroke.
With plunger sleeve raised effective stroke of plunger is longer and more fuel is delivered.
Lowering plunger sleeve reduces effective stroke and less fuel is delivered.
Lowering sleeve to extreme position uncovers both the fill port and spill port and no fuel can be delivered.
Position of plunger sleeve is controlied by the governor weight and spider assembly.
Increase in camshaft speed causes governor weight assemblies to move outward.
Outward weight movement forces governor sleeve against governor springs.
Spring tension balances governor weight action at any given speed after sleeve assembly has shifted.
Governor sleeve assembly is connected to plunger sleeve through fulcrum lever and linkage.
For any given engine speed there is a corresponding governor sleeve assembly and plunger sieeve position.

Adjustable smoke limit cam in linkage path between governor and plunger sleeve limits maximum fuel delivery
to specified limits to prevent overfueling.
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

=1
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OiL

FUEL

03ittéma

25 Bleeder valve stem

26 Fuel outlet passage

27 Plunger bore pressure chamber
28 Fuel port

29 Fuel inlet passage

30 Bleeder valve stem

31 Hydraulic head spill port

32 Gear shaft oil passage

33 Pump housing oil passage

34 Spacer

Figure 1-5. Fuel and Oil Flow Diagram (Sheet 2 of 2).

(Cutaway through Cover and Solenoid, Head Assembly, and Gear Shaft Assembly)
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EQUIPMENT DESCRIPTION AND DATA - CONTINUED 0002 00

DIFFERENCES BETWEEN MODELS

Early and late model pumps are similar in design. Early model 11 mm pumps have dust shields, late model 11 mm
pumps do not. Late model 11 mm pumps incorporate cold weather start components to permit easier engine starts in
cold weather. Early model pumps, not so equipped, will be modified at time of overhaul by requisitioning Injection
Pump Cold Weather Start Modification Kit, Part No. 12275776.

Cold Start Components were incorporated to provide more fuel when starting the engine in cold temperatures. Sili-
cone lubricant was also added to provide smoother operation of the fuel control units and the electrical solenoid inter-
nal lever. New cold start components are:

Fulcrum lever with droop screw.

Operating lever assembly spring plate.

Fuel control levers.

Fuel control unit spacers.

Manual Coverage. This manual covers pumps that have cold start components.
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0040 00

RPSTL WORK PACKAGE - CONTINUED

01065

10

Bleeder Housing, Valve Assembly and Associated Parts.

Figure 1.
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TM 9-2910-212-348&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(1) (2) (3) 4y (5) (6) (7
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) QTY
GROUP 03 FUEL PUMP
GROUP 0302 FUEL PUMP
FIGURE 1 BLEEDER HOUSING, VALVE
ASSEMBLY AND ASSOCIATED
PARTS
1 XAFHD 19207 11668626-1 PUMP ,FUEL METERING 11MM............. 1
2 PAFZZ 5315-00-282-0341 19207 8761412 KEY ,WOODRUFF PUMP DRIVE COUPLING TO 1
PUMP DRIVE SHAFT....................
3 PAFZZ 5310-00-584-7888 96906 MS35338-51 WASHER,LOCK PUMP DRIVE SHAFT....... 1
4 PAFZZ 5310-00-655-9590 19207 7340058 NUT,PLAIN HEXAGON PUMP DRIVE SHAFT. 1
5 PAFZZ 4820-00-678-4724 19207 7320493 STEM,FLUID VALVE PUMP HEAD TO 2
BLEEDER VALVE HOUSING...............
6 PAFZZ 5330-00-579-3156 96906 MS28775-116 PACKING ,PREFORMED  FUEL RETURN 4
HOUSING TO STEMS(2),CAP NUTS(2)
PART OF KIT P/N 5702632.............
7 PFFFF 2910-00-475-3463 19207 11684115 HOUSING AND VALVE FUEL RETURN AND 1
BLEEDER SEE FIGURE 2 FOR PARTS
BREAKOUT . ... ... i
8 PAFZZ 4730-00-595-1868 81336 454098 ELBOW,PIPE FUEL RETURN............. 1
U0C:A,
8 PAFZZ 4730-00-555-1764 96906 MS51504A8 ELBOW,PIPE TO TUBE.................. 1
U0C:B,
9 MFFZZ 96906 MS20995NC40-12 WIRE,NONELECTRICAL BLEEDER VALVE TO 2
CAP NUT TO CAP NUT FABRICATE FROM
WIRE,NONELECTRICAL 9525-00-990-7799
2 PCS. 12 IN. LG. REQUIRED..........
10 PAFZZ 5310-00-655-9593 19207 7340055 NUT,PLAIN,CAP FUEL RETURN TO STEM.. 2
11 PAFZZ 4730-00-800-2830 19207 10865239 ADAPTER,STRAIGHT ,PI OIL INLET HOSE. 1
UOC:A,
11 PAFZZ 4730-01-434-5207 01843 AD882 ADAPTER, STRAIGHT ,PI OIL INLET HOSE. 1
UOC:B,
END OF FIGURE
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RPSTL WORK PACKAGE - CONTINUED 0040 00
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Figure 2. Filter Assembly, Bleeder Valve Assembly and Associated Parts.
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TM 9-2910-212-34&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(1 (2) (3) 4y (5) (6) ()]
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) Qry
GROUP 0302 FUEL PUMP
FIGURE 2 FILTER ASSEMBLY,BLEEDER
VALVE ASSEMBLY AND
ASSOCIATED PARTS
1 KFHZZ 01843 NT888 NUT.CAP  FILTER ASSEMBLY TO STEMS.. 2
PART OF KIT P/N 5704356.............
2 MHHZZ 96906 MS20995NC40-12 WIRE ,NONELECTRICAL CAP NUT TO CAP.. 1
NUT FABRICATE FROM WIRE,
NONELECTRICAL 9525-00-990-7799,1 PC.
12 IN.LG. REQUIRED..................
3 PAFZZ 5330-00-579-3156 96906 MS28775-116 PACKING,PREFORMED FILTER ASSEMBLY 4
TO STEMS (2) ,CAP NUTS (2) PART OF
KIT P/N 5704356,5702632.............
4 KFFFF 01843 FE882A FILTER ASSEMBLY = FUEL INLET PART OF 1
KIT P/N 5704356.............. ... ...
5 PAFZZ 4730-00-402-5143 02978 10951334 .ADAPTER,STRAIGHT ,PI FUEL FILTER 1
INLET . . e
6 XAFZZ 01843 CP883 _CAP FILTER INLET HOUSING.......... 1
7 PAFZZ 5330-00-819-5111 96906 MS28778-24 .PACKING ,PREFORMED FUEL INLET 1
HOUSING CAP PART OF KIT P/N 5702739
8 KFFZZ 19207 10951481 .FILTER ELEMENT PART OF KIT P/N i
5702739, .
9 XAFZZ 01843 HG8817 _HOUSING ,MANIFOLD FUEL INLET....... 1
10 PAFZZ 5340-00-902-0426 96906 MS51938-6 .SEAL ,ANTIPILFERAGE FILTER INLET 1
HOUSING CAP PART OF KIT P/N 5705050
11 PAFZZ 4820-00-678-4724 19207 7320493 STEM,FLUID VALVE PUMP HEAD TO 2
FILTER ASSEMBLY.............. ... ...
12 PFFFF 4820-00-613-6297 19207 11684114 VALVE,SAFETY RELIEF BLEEDER........ 1
13 XAFZZ 4820-01-296-9362 19207 10951144 .HOUSING,BLEEDER VALVE... .. ........ 1
14 XAFZLZ 19207 10951143 VALVE,BLEEDER. .......... ... ... ... 1
15 PADZZ 5340-00-510-4117 19207 11684113 .SPRING,HELICAL ,COMP BLEEDER VALVE. i
16 PAFZZ 5365-00-655-9589 19207 7340054 .SPACER,RING RETAINER.............. 1
17 PAFZZ 5340-00-678-4727 19207 8682456 CRETAINER,HELICAL,CO................ 1
18 PBFZZ 2910-01-298-5376 19207 10935512 HOLDER,FUEL INJECTO................. 1
END OF FIGURE
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RPSTL WORK PACKAGE - CONTINUED 0040 00

01i054

Figure 3. Cover and Solenoid Assembly.
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T™M 9-2910-212-34&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(1  (2) (3) 4) (& (6) (N
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) QTY
GROUP 0302 FUEL PUMP
FIGURE 3 COVER AND SOLENOID
ASSEMBLY
1 PAHZZ 5330-00-786-0190 01843 GA8814 GASKET SOLENOID COVER ASSEMBLY 1
PART OF KIT P/N 5702632.............
2 PAHZZ 5310-00-582-5965 80205 MS35338-44 WASHER,LOCK PART OF KIT P/N 5705050. 10
LBT05051 ... o

3 PAHZZ 5306-00-816-5803 01843 SC1110 BOLT MACHINE. . ...................... 10
4 PFHHH 2910-00-466-7473 01843 CV8816A COVER AND SOLENOID MANUAL SHUT-OFF. 1

5 PFHZZ 2920-00-449-0107 01843 S0882A .SOLENOID,ELECTRICAL................ 1
6 PAHZZ 2910-00-467-2582 02978 679672 .LEVER ASSEMBLY,SHUT................ 1

7 PAHZZ 5330-00-310-6559 01843 GA401346 .GASKET PART OF KIT P/N 5705050, 1

5702632, ...
8 PAHZZ 5330-00-583-3473 01843 GAl1144 .PACKING,PREFORMED PART OF KIT P/N 1
5705050,5702632. . ........ ... .. ... ..

9 XAHZZ 01843 CVB8817A COVER. ... ... ... o i 1
10 PAHZZ 5310-00-166-1412  OAHP5 27D123 JWASHER,FLAT. .. ... ... ... ... .. .. 1
11 PAHZZ 5365-01-012-7353 02978 RG886 JRING,RETAINING. ........ .. .. ... .. .. 1
12 PBHHH 3040-00-466-7469 02978 679671 .LEVER ,REMOTE CONTRO................ 1
13 PAHZZ 5306-00-366-8857 01843 SC7961 BOLT MACHINE. . ... ..o 1
14 PAHZZ 5310-00-582-5965 80205 MS35338-44 . .WASHER,LOCK PART OF KIT P/N 1

5705050, .. ... ...

15 PAHZZ 5310-01-493-5390 96906 MS35691-5 . .NUT,PLAIN HEXAGON. .. .............. 1
16 XAHZZ 01843 LE8839 LEVER. oo 1
17 PAHZZ 2990-00-977-2591 6N299 4506994 -5 .WIRE BEARING PLATE................. 1
18 PAHZZ 5310-01-112-7922 01843 NT886 NUT,PLAIN,CAP. . ... oo 1
19 PFHZZ 5310-00-253-8721 82254 CFN70306 .WASHER,FLAT SOLENOID CAP NUT...... 2
20 PAHZZ 5330-00-827-5635 19207 7383426 .GASKET CONNECTOR RECEPTACLE PART 1

OF KIT 5702632............ ... ......
21 PAHZZ 5935-00-810-8094 96906 MS3102R8S1P .CONNECTOR,RECEPTACL .. ... ........... 1
22 PAHZZ 5305-00-810-8093 21450 420429 .SCREW,ASSEMBLED WAS CONNECTOR 4
RECEPTACLE. .......... ... ..........
END OF FIGURE
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RPSTL WORK PACKAGE - CONTINUED 0040 00
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Figure 4. Governor Housing, Fulcrum Lever, Sleeve Assembly, Weight and Spider Assembly and
Associated Parts.
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FIGURE 4 GOVERNOR HOUSING,
FULCRUM LEVER,SLEEVE
ASSEMBLY, WEIGHT AND
SPIDER ASSEMBLY AND
ASSOCIATED PARTS
1 XAHZZ 21450 454724 SCREW,CAP HEXAGON H................. 7
2 PAHZZ 5310-00-582-5965 80205 MS35338-44 WASHER,LOCK PART OF KIT P/N 5705050, 14
5705051 . ... e
3 PAHZZ 5310-00-515-3030 19204 5153030 WASHER,FLAT STOP PLATE BRIDGE TO 2
GOVERNOR HOUSING. . ..................
4 PAHZZ 2910-00-064-6267 19207 10885779 BRIDGE,STOP PLATE................... 1
5 XAHZZ 01843 PL79123A PLATE ASSEMBLY,STOP................. 1
6 PAHZZ 5310-01-493-5390 96906 MS35691-5 NUT ,PLAIN,HEXAGON STOP PLATE....... 2
7 PAHZZ 5310-00-582-5965 80205 MS35338-44 WASHER,LOCK STOP PLATE............. 2
8 XAHZZ 01843 BK7938C BRIDGE STOP,PLATE. .. ................ 1
9 XAHZZ 01843 Cv9032C COVER,GOVERNOR. .. ................... 1
10 XDHZZ 5306-00-816-5803 01843 SC1110 BOLT ,MACHINE GOVERNOR COVER TO 4
HOUSING. . ... .o
11 PAHZZ 5330-00-310-6556 01843 GA908 GASKET GOVERNOR COVER,PART OF KIT 1
P/N 5705050,5705051.................
12 KFHZZ 01843 GA8813 GASKET GOVERNOR HOUSING,PART OF 1
KIT P/N 5702632.....................
13 KFHZZ 01843 PN90O1A PIN,PIVOT FULCRUM LEVER BRACKET, 1
PART OF KIT P/N 5705051.............
14 XAHZZ 01843 8A881 BAFFLE,0IL GOVERNOR HOUSING........ 1
15 KFHZZ 19207 7748546 SLEEVE ASSEMBLY GOVERNOR,PART OF 1
KIT P/N 8705051.....................
16 PAHHZ 2990-00-562-1146 01843 WT9025A WEIGHT AND SPIDER A SEE FIGURE 5 1
FOR PARTS BREAKOUT
17 PAHZZ 3120-00-845-5726 19207 7748622 BEARING,PLAIN,ROD E GOVERNOR 1
CONTROL ROD......... ... ...
18 PAHZZ 5310-00-902-6676 96906 MSZ21083N3 NUT,SELF-LOCKING ,HE GOVERNOR 1
CONTROL END....... ... ... ... ... ...
19 KFHZZ 19207 10951322 ROD CONTROL ASSEMBL PART OF KIT P/N 1
5705051 . . .
20 KFHZZ 21450 137128 PIN,COTTER CONTROL ROD TO FULCRUM 1
LEVER,PART OF KIT P/N 5705051.......
21 KFHZZ 19207 7748547 WASHER CONTROL ROD TO FULCRUM LEVER 1
PART OF KIT P/N 5705051.............
22 XAHZZ 5305-01-504-7169 01843 SC8814 SCREW SMOKE LIMIT CAM.............. 1
23 KFHZZ 3040-00-362-7035 01843 CA401255 CAM,SMOKE LIMIT PART OF KIT P/N 1
5705051
24 KFHZZ 2390-01-491-4821 01843 LE8856A FULCRUM LEVER ASSEM GOVERNOR,PART 1
OF KIT,P/N 5705051..................
25 XAHZZ 01843 LE8855A FULCRUM LEVER. ... ... ... ... ... ... ... 1
26 PAHZZ 5325-01-214-7758 01843 IT1011 INSERT,SCREW THREAD HELICAL COIL... 1
27 PAHZZ 5305-01-170-8472 01843 SC8830 DROOP SCREW. ... ............. .. ... ... 1
28 PAHZZ 5310-01-493-5390 96906 MS35691-5 NUT,PLAIN,HEXAGON SMOKE LIMIT CAM, 1
PART OF KIT P/N 5705051.............
29 XAHZZ 01843 SC1877 SCREW GOVERNOR HOUSING TO INJECTION 2

PUMP HOUSING............. ... ... ..
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30 PAHZZ 5310-00-595-5313 01843 SR400440 WASHER ,FLAT 0.042 IN THK,GOVERNOR 1
OUTER SPRING,PART OF KIT P/N 5702638

30 PAHZZ 5310-00-595-6391 01843 SR400441 WASHER,FLAT 0.058 IN THK,GOVERNOR 1
OUTER SPRING,PART OF KIT P/N 5702638

30 PAHZZ 5310-00-262-5646 01843 SR400442 WASHER,FLAT 0.083 IN THK, GOVERNOR 1
OUTER SPRING,PART OF KIT P/N 5702638

30 PAHZZ 5310-00-362-7092 01843 SR7914-1 WASHER,FLAT 0.020 IN THK,GOVERNOR 1
OUTER SPRING,PART OF KIT P/N 5702638

30 KFHZZ 01843 SR7914-5 SPACER,ADJUSTING 0156 IN THK, 1
GOVERNOR OUTER SPRING,PART OF KIT
P/N 5702638........ ... .. ... ... .

30 KFHZZ 01843 SR7914-6 SPACER,ADJUSTING 0.030 IN THK, 1
GOVERNOR OUTER SPRING,PART OF KIT
P/N 5702638....... ... ... iiann.

31 PAHZZ 5365-00-362-7089 01843 SR400410 SPACER,GOVERNOR FUE 0.042 IN THK, 1
GOVERNOR INNER SPRING,PART OF KIT
P/N 5702638........ ... ... ...

31 PAHZZ 5310-00-167-0823 81343 AN960-816 WASHER,FLAT 0.058 IN THK,GOVERNOR 1
INNER SPRING,PART OF KIT P/N 5702638

31 PAHZZ 5310-00-595-5315 01843 SR400412 WASHER ,FLAT 0.083 IN THK,GOVERNOR 1
INNER SPRING,PART OF KIT P/N 5702638

31 KFHZZ 01843 SR799-5 SPACER,ADJUSTING 0.177 IN THK, 1
GOVERNOR INNER SPRING,PART OF KIT
P/N 5702638........ ... ... ..

31 KFHZZ 01843 SR799-6 SPACER ,ADJUSTING 0.276 IN THK, 1
GOVERNOR INNER SPRING,PART OF KIT
P/N 5702638............ ... .. .

31 PAHZZ 5310-00-362-7088 99066 SR799-1 WASHER ,FLAT 0.020 IN THK,GOVERNOR 1
INNER SPRING,PART OF KIT P/N 5702638

32 PAHZZ 5330-00-640-9587 01843 GAS0Z GASKET PART OF KIT P/N 5705051, 1
5702632, ...

33 PAHZZ 3040-01-378-6184 01843 CP901 CAP,LINEAR ACTUATIN................. 1

34 PAHZZ 2990-00-977-2591 6N299 4506994-5 WIRE BEARING PLATE GOVERNOR CAP.... 1

35 PAHZZ 5340-00-830-3882 01843 SP7951-13 SPRING ,HELICAL ,COMP GOVERNOR CAP. .. 1

36 PAHZZ 5360-00-785-6358 01843 SP7950/3 SPRING ,HELICAL,COMP INNER,GOVERNOR. 1

37 PAHZZ 4730-00-954-1281 81348 WW-P-471ACABCB PLUG,PIPE GOVERNOR HOUSING ACCESS.. 1

38 XAHZZ 01843 HG8822A HOUSING,GOVERNOR. . .................. 1

39 HELICOIL,2.50-20 UNC S/N S 8F7790.. 5

END OF FIGURE
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Figure 5. Yoke Assembly, Lever Assembly, Operating Lever Assembly and Associated Parts.
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FIGURE 5 YOKE ASSEMBLY,LEVER
ASSEMBLY , OPERATING
LEVER ASSEMBLY AND
ASSOCIATED PARTS

1 KFHHH 01843 YO881A YOKE ASSEMBLY PART OF KIT P/N 1
5705051 . ... .
2 XAHZZ 01843 NT1218 NUT .o 1
3 XAHZZ 01843 PN8821 PINYOKE. .o 1
4 PAHZZ 5340-00-529-6945 01843 SP9014 .SPRING,HELICAL ,COMP. ... ............ 1
5 XAHZZ 01843 RD883A ROD,YOKE. .. ... . ... ... . 1
6 KFHZZ 01843 SR8811-1 SPACER PART OF KIT P/N 5705051...... 1
6 KFHZZ 01843 SR8811-2 SPACER PART OF KIT P/N 5705051...... 1
7 KFHHH 01883 LE409004 LEVER ASSEMBLY,FUEL PART OF KIT P/N 1
5702765, .. .. s
8 XAHZZ 01843 LE409078 .LEVER,FUEL CONTROL................. i
9 PAHZZ 5340-01-449-1424 01843 GU408541 CSEAT . o 1
10 PAHZZ 5360-01-433-8974 01843 SP408500 .SPRING,HELICAL,COMP................ i
11 XAHZZ 01843 LE409077 JLEVER,FUEL CONTROL. ................ i
12 PAHZZ 5365-01-450-0691 01843 SR8812 SPACER. Lo 1
13 KFHZZ 01843 WA1806 WASHER PART OF KIT P/N 5702765...... 1
14 PAHZZ 5310-00-176-6677 01843 NT1161 NUT,PLAIN,SINGLE BA PART OF KIT P/N 1
5702765. .. .
15 PAHZZ 5305-00-983-6652 96906 MS16998-29 SCREW,CAP,SOCKET HE GOVERNOR ...... 1
CONTROL ROD TO LEVER................
16 PAHZZ 5310-00-902-6676 96906 MS21083N3 NUT,SELF-LOCKING ,HE GOVERNOR .. ... 1
CONTROL ROD TO LEVER................
17 KFHZZ 21843 SC8825 SCREW PART OF KIT P/N 5702675....... 1
18 XAHZZ 01843 WAZ2-108L WASHER FUEL CONTROL LEVER SCREW.. .. 1
19 PAHZZ 5365-00-245-5420 01843 GAT965 SPACER,RING PART OF KIT P/N 1
5702632. ... . ..
20 PAHZZ 5365-01-172-1823 01843 PG886 PLUG ,MACHINE THREAD................. 1
21 PAHZZ 5310-00-768-0319 96906 MS51968-2 NUT,PLAIN,HEXAGON IDLE AND FULL 1
SPEED ,PART OF KIT P/N 5705050.......
22 PAHZZ 5305-01-227-8675 19207 11621586 SETSCREW IDLE AND FULL SPEED 2
ADJUSTING SCREW,PART OF KIT P/N
5705050. . ... ... ...
23 PAHZZ 5340-00-902-0426 96906 MS51938-6 SEAL ,ANTIPILFERAGE IDLE AND FULL 1

SPEED ADJUSTING SCREW NUT.PART OF
KIT P/N 5705050.....................

24 PAHZZ 5310-00-582-5965 80205 MS35338-44 WASHER,LOCK BEARING PLATE TO 1
GOVERNOR HOUSING,PART OF KIT P/N

25 KFHZZ 19207 11621881 SCREW,CAP ,HEXAGON H BEARING PLATE 4

TO GOVERNOR HOUSING,PART OF KIT P/N
5705050. .. ... ..
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26 PAHZZ 2990-00-977-2591 6N299 4506994-5 WIRE BEARING PLATE.................. 2

27 PAHHH 2910-00-871-5429 01843 LE9093A LEVER ASSEMBLY,OPER................. 1

28 PAHZZ 5310-00-582-5965 80205 MS35338-44 .WASHER,LOCK PART OF KIT P/N 1
5705050, .. ... .

29 XAHZZ 01843 LE9083A .LEVER,OPERATING. . .................. i

30 XAHZZ 01883 SC9043 .SCREW OPERATING LEVER............. 1

31 PAHZZ 5340-00-902-0426 96906 MS51938-6 .SEAL ,ANTIPILFERAGE OPERATING LEVER 1
NUT.PART OF KIT P/N 5705050.........

32 PAHZZ 5310-00-655-9484 10001 43N71918-10 .NUT,PLAIN,CASTELLAT OPERATING 1
LEVER. ... ... .

33 KFHZZ 01843 BG8823 BEARING PLATE OPERATING LEVER,PART 1
OF KIT P/N 5705050..................

34 PAHZZ 5330-00-406-7316 01843 GA9031 GASKET PART OF KIT P/N 5705050...... 1

35 PAHZZ 5360-00-785-6345 19207 7383472 SPRING ,HELICAL,TORS PART OF KIT P/N 1
5705050,5702632. . ....... ... ...,

36 KFHZZ 01843 PL8832A PLATE ASSEMBLY,SPR OPERATING LEVER. 1
PART OF KIT P/N 5705050.............

37 PAHZZ 5330-00-583-3473 01843 GA1144 PACKING,PREFORMED PART OF KIT P/N 1
5705050. .. ... .. ... .

38 PAHZZ 5330-00-310-6559 01843 GA401346 GASKET PART OF KIT P/N 5705050...... 1

39 PAHZZ 3040-01-265-4021 01843 SH8834A SHAFT ASSEMBLY,OPER PART OF KIT P/N 1
5705050,5702632. . ............. . ...,

40 PAHZZ 2910-00-886-5371 01843 SC400-698 RIVET,DRIVE IDENTIFICATION PLATE. .. 2

41 XAHZZ 01843 NPS04 PLATE, IDENTIFICATIO. ................ 1

END OF FIGURE
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Figure 6. Weight and Spider Assembly.
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FIGURE 6 WEIGHT AND SPIDER

ASSEMBLY

1 XAHZZ 01843 NT1261 NUT,ADJUSTING HUB.................. i

2 KFHZZ 01843 DC797 DISK OUTER,PART OF KIT P/N 5704369. 1

3 PAHZZ 5365-00-274-9575 01843 SR402771 SPACER,RING PART OF KIT P/N 5704369. 1

4 KFHZZ 01843 DC796 DISK INNER,PART OF KIT P/N 5704369. 1

5 PAHZZ 5365-00-595-6388 01843 SR402773 SPACER,RING 0.065 IN THK,PART OF 1
KIT P/N 5704369.....................

5 PAHZZ 5365-00-595-5318 01843 SR794-2 SPACER,RING 0.049 IN THK,PART OF 1
KIT P/N 5704369.....................

5 PAHZZ 5365-00-951-4318 01843 SR794-4 SPACER,RING 0.020 IN THK,PART OF 1
KIT P/N 5704369.....................

5 PAHZZ 5365-01-158-6753 01843 SR794-5 SPACER,RING 0.015 IN THK, PART OF 1
KIT P/N 5704369.....................

5 PAHZZ 5365-01-161-9993 01843 SR794-6 SPACER,RING 0.010 IN THK,PART OF 1
KIT P/N 5704369.....................

5 KFHZZ 01843 SR794-7 SPACER,RING 0.005 IN THK,PART OF 1
KIT P/N 5704369.....................

6 XAHZZ 01883 HP9025 SPIDER FRICTION DRIVE.............. 1

7 XAHZZ 01843 HBY036 HUB FRICTION DRIVE................. 1

8 XAHZZ 01843 WI9027A WEIGHT ASSEMBLY GOVERNOR........... 2
UoC:B,

9 PAHZZ 5315-01-164-0635 01843 PN402687 PIN,WEIGHT. ... ... ... . .. .. ...

10 PAHZZ 5310-00-038-0751 01843 WA1448-1 WASHER,FLAT 0.036 IN THK,GOVERNOR 1
WEIGHT PIN. ... . ... ... . ... ....

10 PAHZZ 5310-00-038-0752 01843 WA1448-2 WASHER ,FLAT 0.038 IN THK,GOVERNOR 1
WEIGHT PIN.. ... ... ... ... ... .. ...

10 PAHZZ 5310-00-038-0753 01843 WA1448-3 WASHER,FLAT 0.040 IN THK,GOVERNOR 1
WEIGHT PIN.......... ... . ... . .

10 PAHZZ 5310-00-038-0755 01843 WA400108 WASHER,FLAT 0.048 IN THK,GOVERNOR 1
WEIGHT PIN....... ... ... .. ... . ... ..

10 PAHZZ 5310-00-166-1412  OAHP5 27D123 WASHER,FLAT 0.044 IN THK,GOVERNOR i
WEIGHT PIN........ .. ... ... ... .o

END OF FIGURE
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Head Assembly, Tappet Assembly, Gear Shaft Assembly, Control Unit Assembly and Associated

Parts.
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FIGURE 7 HEAD ASSEMBLY,TAPPET
ASSEMBLY , GEAR SHAFT
ASSEMBLY , CONTROL UNIT
ASSEMBLY AND ASSOCIATED
PARTS
1 PAHZZ 5310-00-880-7746 96906 MS51968-5 NUT,PLAIN,HEXAGON PUMP HEAD TO PUMP 8
HOUSING. ... .o
UOC:A,B,
2  XAHZZ 01843 SV888 SPACER,RETAINING RI PUMP HEAD TO 8
PUMP HOUSING. ... ... .. . ...
UOC:A,B,
3 PAHZZ 5310-00-599-5616 01843 GA401271 WASHER ,FLAT QUILL GEAR SHAFT 2
RETAINING BOLT,PART OF KIT P/N
BT02632 . .
4 PAHZZ 2990-00-977-2591 6N299 4506994-5 WIRE BEARING PLATE GEARSHAFT 3
ASSEMBLY (1) CONTROL UNIT ASSEMBLY
(2)
5 PAHZZ 5306-00-816-5803 01843 SC1110 BOLT ,MACHINE QUILL GEAR SHAFT 2
RETAINING. ... ... ... . . i
6 PAHHZ 2910-00-722-3536 19207 7748811 HEAD ASSEMBLY,FUEL SEE FIGURE 8 FOR 2
PARTS BREAKOUT. .. ........ ... .......
yocC:B,
6 PAHHH 01843 HD410304 HEAD ASSEMBLY, 1IMM"................
UoC:A,
7 PAHZZ 5330-00-608-6432 96906 MS28775-237 PACKING,PREFORMED PART OF KIT P/N 2
5702632 . . o
8 PAHZZ 5330-00-576-9733 96906 MS28775-234 PACKING,PREFORMED PART OF KIT P/N 2
i BT02632 . . oo e
9 PAHZZ 5365-00-785-6355 02978 676679 SPACER,RING HEAD ASSEMBLY.......... 2
10 PAHZZ 5330-00-982-4259 96906 MS28775-230 PACKING,PREFORMED HEAD ASSEMBLY, 2
PART OF KIT P/N 5702632.............
11 PAHZZ 4310-01-353-8446 01843 RG882 RING,PISTON HEAD ASSEMBLY.......... 2
12 PAHZZ 5365-00-804-2774 96906 MS16625-1212 RING ,RETAINING TAPPET SPRING....... 2
13 XDHZZ 2910-00-247-6774 01843 GU887 SEAT,TAPPET SPRING OUTER........... 2
UOC:A,B,
14 PAHZZ 5340-00-785-6360 01843 SP8819 SPRING,HELICAL ,COMP TAPPET......... 2
UOC:A.B,
15 PAHZZ 2910-00-785-6350 01843 TP881A TAPET ASSEMBLY ,FUE.................. 2
UOC:A,B
16 XAHZZ 01843 GUBSSA CGUIDE ASSEMBLY..................... 2
UOC:A,B,
17 XAHZZ 01843 PN8824 PIN,ROLLER. . ... ... i 2
UOC:A,B,
18 XAHZZ 01843 RL883A ROLLER. . ... i 2
UOC:A,B,
19 XAHZZ 01843 PG887 PLUG,QUILL SHAFT.................... 2
20 PAHZZ 5330-00-584-0263 96906 MS28775-218 PACKING,PREFORMED QUILL SHAFT PLUG 2
PART OF KIT P/N 5702632.............
21 PAHZZ 01843 SH8821A GEARSHAFT ASSEMBLY QUILL SEE FIGURE 2
8 FOR PARTS BREAKOUT................
22 PAHZZ 5315-00-785-6352 01843 PN9023 PIN,SHOULDER,HEADLE CONTROL UNIT... 2
23 PAHZZ 2910-00-786-0191 01843 CU881A CONTROL UNIT ASSEMB FUEL SEE FIGURE 2
9 FOR PARTS BREAKOUT...............
) UOC:A,B,
24 XAHZZ 01843 RN887 RETAINER CONTROL UNIT ASSEMBLY..... 2
25 PAHZZ 5310-01-022-8946 01843 WA406076 WASHER ,LOCK. CONTROL UNIT RETAINER. 4
26 XAHZZ 01843 SC8817 SCREW CONTROL UNIT RETAINER........ 4
END OF FIGURE
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Figure 8. Hydraulic Head Assembly.
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FIGURE 8 HYDRAULIC HEAD ASSEMBLY
1 PAHZZ 01843 RG883 RING,BUTTON,RETAINT. .. ... ... ... ... 2
2 XAHZZ 01843 HP885 LOCK,PLUNGER. . ... ... i 4
3  XAHZZ 01843 GU8810 SEAT,SPRING LOWER.................. 2
4 PAHZZ 01843 SP8821 SPRING ,HELICAL ,COMP TAPPET......... 2
5 XAHZZ 01843 GUBBY SEAT,SPRING UPPER.................. 2
6 XAHZZ 01843 RN889 RETAINER,SPUR GEAR.................. 2
7 PAHZZ 5340-00-786-0186 01843 GU8812 BRACKET ,MOUNTING. PLUNGER GUIDE. ... 2
8 XAHZZ 01843 GE882 GEAR,SPUR. . ... ... i 2
9 XAHZZ 01843 WA1804 WASHER, THRUST SPUR GEAR............ 2
10 XAHZZ 01843 HD410303 HEAD HYDRAULIC ASSEMBLY............ 2
U0C:A,
10 XAHZZ 01843 HD8822A HEAD ,HYDRAULIC ASSEMBLY............ 2
UoC:B,
11 XAHZZ 01843 PC885 PLUNGER. . ... . . i 2
12 XAHZZ 01843 HD8815 HEAD ,HYDRAULIC........... ... ......... 2
13 XAHZZ 01843 VA885 VALVE ,DELIVERY. ...... ... ... ... .. ... 2
14 XAHZZ 01843 PG88Y CPLUG,SEALING. ... ... o 12
15 XAHZZ 01843 SC1961 . SETSCREW SEALING PLUG............. 12
16 XAHZZ 01843 SV887 CSLEEVE,PLUNGER. . . ... ... . ... .. 2
17 PAHZZ 01843 BO881 BUTTON,PLUNGER. ... ... ... ... . ... 2
UOC:A B,
18 XAHZZ 01843 SC8813 SCREW,PLUNGER BORE. ... ... ... ........ 2
UoC:B,
18 XAHZZ 01843 SC8829 SCREW,PLUNGER BORE. . ................ 2
UoC:A,
18 PAHZZ 01843 GA409963 GASKET ,PLUNGER BORE SCREW.......... 2
U0C:A,
19 PAHZZ  5330-01-433-8436 01843 GA410154 GASKET ,PLUNGER BORE SCREW.......... 2
UoC:B,
20 XAHZZ 01843 NP409942 PLATE, IDENTIFICATIO. .. .............. 2
Uoc:A,
20 XAHZZ 01843 NP906 PLATE, IDENTIFICATION. ........... ..... 2
UoC:B,
21 PAHZZ 2910-00-886-5371 01843 SC400-698 RIVET,DRIVE. ... ... .. ... . . ... 4
22 XAHZZ 01843 SC8815 SCREW,DELIVERY VALV.............. ... 2
UocC:B,
22  XAHZZ 01843 SC8828 SCREW,DELIVERY VALV. .. .............. 2
UOC:A,
23 PAHZZ 5330-01-433-8434 01843 GA9035 GASKET PART OF KIT P/N 5702632...... 2
UocC:A,
24 PAHZZ 5340-00-785-6339 01843 SP8820 SPRING,HELICAL,COMP DELIVERY VALVE. 2
END OF FIGURE
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Figure 9. Gear Shaft Assembly.
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FIGURE 9 GEAR SHAFT ASSEMBLY

1 PAHZZ 5365-00-715-1152 96906 MS16624-1037 RING,RETAINING QUILL SHAFT GEAR.... 2
2 XAHZZ 01843 SR888 SPACER,RETAINING RI................. 2
3 XAHZZ 01843 GE881 GEAR,HELICAL. ... ... ... ... ... ... ... .. 2
4 PAHZZ 5315-00-687-5218 96906 MS35756-3 KEY,WOODRUFE. . ........ ... ... . ..... 2
5 XAHZZ 01843 BG8813A BUSHING ASSEMBLY. .. ................. 2
6 XAHZZ 01843 SH8821A SHAFT ... .. 2

END OF FIGURE

0040 00-27



T™ 9-2910-212-348&P

RPSTL WORK PACKAGE - CONTINUED 0040 00

Figure 10. Control Unit Assembly.
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T™ 9-2910-212-34&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(1 (@) (3) (4) (5) (6) (7
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) QTY
GROUP (0302 FUEL PUMP
FIGURE 10 CONTROL UNIT ASSEMBLY
1 XAHZZ 01843 SH8823 SHAFT . .. .o 2
UOC:A B,
2 PAHZZ 5330-00-618-1920 96906 MS28775-017 PACKING,PREFORMED CONTROL UNIT PART 4
OF KIT P/N 5702632,5702765..........
3 XAHZZ 01843 BG8810 BUSHING. .. ........ ... ... e 2
4 KFHZZ 01843 SR8813 SPACER  CONTROL UNIT LEVER 2
PART OF KIT P/N 5702765.............
5 XAHZZ 01843 LE8831 LEVER,CONTROL UNIT.................. 2
6 PAHZZ 5310-01-022-8861 01843 WA1648 WASHER ,KEY CONTROL UNIT LEVER TO 2
PART OF KIT P/N 5702765.............
7 XAHZZ 01843 NT1264 NUT,JAM CONTROL UNIT LEVER TO SHAFT 2
END OF FIGURE
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T™ 9-2910-212-348&P

RPSTL WORK PACKAGE - CONTINUED 0040 00

01i058

Figure 11. Housing, Camshaft, Plate and Associated Parts
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T™M 9-2910-212-34&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(nH (2 (3) (4) (5 (6) (7)
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) QTY
GROUP 0302 FUEL PUMP
FIGURE 11 HOUSING,CAMSHAFT,PLATE
AND ASSOCIATED PARTS
1 PFHHH 4320-01-146-1911 01843 HG8815A HOUSING,LIQUIP PUMP................. 1
2 PAHZZ 3120-00-133-6755 19207 11662505 _BEARING,SLEEVE CAMSHAFT........... 1
3 PAHZZ 4730-00-964-7548 21450 444683 .PLUG,PIPE OIL GALLERY............. 2
4 PAHZZ 5307-00-596-8378 01843 SD881 .STUD INJECTION PUMP HOUSIG........ 8
5 XAHZZ 01843 HG8820C _HOUSING,INJECTION P............... 1
6 PAHZZ 01843 I1T403589 JHELICOIL, .25-20 X .50 UNC-2B USED 8
ON ALL PUMPS BEGINNING WITH S/N
8F7790 & HIGHER.....................
7 PAHZZ 01843 1T412663 JHELICAL, .25-20 X .25 UNC-2B USED 6
ON ALL PUMPS BEGINNING WITH S/N
8F7790 & HIGHER. ....................
8 PAHZZ 5305-00-281-6384 01843 SC1149 SCREW,ASSEMBLED WAS CAMSHAFT....... 1
9 PAHZZ 2910-00-785-6344 01843 SH8824 CAMSHAFT ,PUMP FUEL.................. 1
10 PAHZZ 5310-00-637-9541 96906 MS38338-46 WASHER,LOCK. . ....... ... ... ... ... .. 3
11 PAHZZ 5305-00-269-3213 80205 MS90725-62 SCREW,CAP ,HEXAGON H................. 3
12 PAHZZ 5330-00-812-6435 80201 43547A SEAL,PLAIN ENCASED PART OF KIT P/N 1
ST02632. . ..
13 XAHZZ 01843 SC8818 SCREW BEARING RETAINING PLATE TO 1
PUMP HOUSING. ........... ... .. ... ...
14 XAHZZ 01843 WA5-14BL WASHER BEARING RETAINING PLATE TO 1
PUMP HOUSING. ........... ... ... ... ...
15 XAHZZ 01843 PL8823 PLATE,BEARING RETAI CAMSHAFT....... 1
16 PAHZZ 5330-00-618-1603 96906 MS28775-240 PACKING,PREFORMED  BEARING 1
RETAINING PLATE PART OF KIT P/N
5702632, . ..o
17 PAHZZ 5310-00-208-3447 96906 MS172244 NUT,PLAIN,ROUND BEARING RETAINING.. 1
18 PAHZZ 5310-00-566-8871 96906 MS172209 WASHER,KEY BEARING RETAINING NUT... 1
19 PAHZZ 3110-00-554-5968 26385 BCA1308 BEARING,BALL ,ANNULA CAMSHAFT....... 1
END OF FIGURE

0040 00-31/32 blank






™™ 9-2910-212-34&P

RPSTL WORK PACKAGE - CONTINUED 0040 00
(1 (2 (3) 4y (5 (6) P
ITEM  SMR NSN PART DESCRIPTION AND
NO CAGE NUMBER USABLE ON CODE (UOC) QTY

GROUP 94 REPAIR KITS
GROUP 9401 REPAIR KITS
FIGURE KITS REPAIR KITS

PAHZZ 5330-00-786-5239 19207 5702632 GASKET AND PREFORME PART OF KIT P/N 1
E8CRIOO-013. ... .. . e

PAHZZ 5365-00-786-5238 19207 5702638 SHIM SET GOVERNOR SPRINGS.......... 1
UOC:A,C,

PAFZZ 4330-00-801-1154 19207 5702739 PARTS KIT,FLUID PRE PART OF KIT P/N 1

E8CRI00-013....... ... ... i

PACKING ,PREFORMED ( 1) 2-7
FILTER ELEMENT ( 1) 2-8
PAHZZ 2910-00-221-4809 19207 5702765 PARTS KIT,METERING PART OF KIT P/N 1
E8CRIO0-013. . .o ooreeeeeee
PAHZZ 4330-00-134-4733 19207 5704356 PARTS KIT,FLUID PRE PART OF KIT P/N 1
ESCRIO0-013. o\ ovoeeeneae e
NUT, CAP ( 2) 2-1
PACKING,PREFORMED ( 4) 2-3
FILTER ASSEMBLY ( 1) 2-4
PAHZZ 2910-00-407-2618 19207 5704369 PARTS KIT,METERING PART OF KIT P/N 1
ESCRI00-013. .o\ oe oo
DISK (1 6-2
DISK ( 1) 6-4
SPACER,RING ( 1) 6-5
SPACER,RING ( 1) 6-5
SPACER,RING ( 1) 65
SPACER,RING ( 1) -5
SPACER,RING ( 1) 6-5
PAHZZ 2910-01-043-8182 19207 5705050 PARTS KIT,FUEL INJE PART OF KIT P/N 1
EBCRIOO-013. ..o v,
WASHER , LOCK ( 10) 3-2
NUT,PLAIN,HEXAGON ( 2) 5-21
SETSCREW ( 2) 5-22
SEAL ANTIPILFERAGE ( 1) 5-23
SCREW,CAP HEXAGON H( 4) 5-25
BEARING PLATE ( 1) 5-33
SPRING,HELICAL TORS( 1) 5-35
PACKING.PREFORMED ( 1) 5-36

LEVER,MANUAL CONTRO ( 1)
PAHZZ 2910-01-050-2520 19207 5705051 PARTS KIT,FUEL INJE PART OF KIT P/N 1
E8CRI00-013......... ... ... oo

WASHER, LOCK ( 10) 3-2
NUT,PLAIN,HEXAGON ( 1) 4-27
SPACER ( 1) 5-6
SPACER ( 1) 5-6

END OF FIGURE
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FIGURE 25. FUEL INJECTOR



SECTION i

(1)
ITEM
NO

Sy U1 o W N

(2)
SMR
CODE

PAFZZ
PAFZZ
PAFZZ
PAFZZ
PAFZZ
PAFZZ

(3)

CAGEC

11083
11083
11083
11083
11083
11083

(4)
PART
NUMBER

492995
1p81ie
114-8718
125-8274
8T8442
9x8267

TM™ 9-2320-366-24P-1

(3)
DESCRIPTION AND
USABLE ON CODE (UOC)

GROUP 0301: CARBURETOR, FUEL INJECTOR
FIG.25 FUEL INJECTOR

SCREW,CAP,SOCKET HE M6 X 1 X 30....
WASHER,FLAT . . . . s e v svvcnososcccnnsse

END OF FIGURE
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™ 9-2815-237-34P 0021 00

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST

ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, DETUNED, 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, 6.2 AND 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, TURBOCHARGED, 6.5 LITER

5 18-{19 202

21

* a PARTOFITEM18
* b PART OF ITEM 20

Figure 20. Fuel Injection Pump Cover Assembly, Governor Linkage, and Related Parts.



T™M9-2815-237-34F 0021 00

1) {2) 3) (4) {5 (6) N
ITEM  SMR PART
NO CODE  NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTI

GROUP 0302 FUEL PUMP

FIG. 20 FUEL INJECTION PUMP COVER
ASSEMBLY, GOVERNOR LINKAGE, AND
RELATED PARTS

1 PAFZZ 5310008411131 00198 3001564 WASHER ,FLAT. ......cc0cecnnnavnonocon 3

2 PAFZZ 5310012139964 84760 11582 WASHER,LOCK. . ... .cc00ccnsmmna-sscnos 3

3 PAFZZ 5305011184114 84760 22351 SCREW,MACHINE. .. .....c.cccecnoccccns 3

4 AFFFF 34623 5569831-C COVER ASSEMBLY ,FUEBL.........cc-000-. 1

5 PA¥ZZ 5310005825765 03350 22FT832 .NUT , SELF-LOCKING,HE PART OF KIT 2
P/N 26431........cccccrenncocccccns

6 PAFZZ 2920011173251 84760 20951 .LEAD, IGNITION,ENGIN PART OF KIT 1
P/H 26431 ... ... i ccconsannnacaccnn

7 PAFZZ 5310005590070 96906 MS35333-38 .WASHER,LOCK PART OF KIT P/N 26431. 5

8 PAFZZ 5310009349757 96906 MS35649-282 .NUT , PLAIN ,HEXAGON PART OF KIT P/N 4
26431, ... .00 vsccnnaacassossaanoaonn

9 PAFZZ 5310001900752 22787 10-9858 .WASHER,FLAT PART OF KIT P/N 26431. 4

10 PAFZZ 5310008307825 84760 12500 .WASHER, SHOULDERED PART OF KIT P/N 4
26431 ... .. .0 cccerarcnrcccsscsscanons

11 PAFZZ 4820011659596 84760 23183 WALVE,CHECK. . .. cocvccccracnnanccnes 1

12 PAFZZ 5331012322145 OCTH1 3921836 .O-RING PART OF KIT B/N 30405...... 1

13 PAPZZ 2920011883259 84760 27010 _BOUSING ,TERMINAL........ccvneeonces 1

14 PAFZZ 5310011910440 84760 27009 HASHER,FLAT . . . ... cccccvoocorcnnsons 2

15 PAFZZ 5940011851122 84760 27008 JPERMINAL, STUD. . . .- coecvevernnancess 2

16 PAFZZ 2530011949868 84760 27063 .BOOT ,VEHICULAR COM........ .. coc--. 1

17 PAFZZ 5340012503240 84760 27014 .COVER ,BACCESS.....cc0cccoesnacoccncs 1

18 PAFZZ 5945011903559 84760 27007 . SOLENOID,ELECTRICAL COLD AVANCE... 1

19 PFFZZ 4710012305611 84760 23180 . .TUBE, INSULATING PART OF KIT P/N 2
B0405. ... ... ccecesoccrcsccanaaonvon

20 PAFZZ 5945011883194 84760 27011 .SOLENOID,ELECTRICAL FUEL SHUTOFF.. 1

21 PFFZZ 4710012305611 84760 23190 . .TUBE , INSULATING PART OF KIT P/N 2
B0405. .. .ccuoeecncnannssscsnscnconcs

22 PAFZZ 5360013178098 84760 23744 SPRING,HELICAL ,COMP 6.2 LITER,USE 1

WITH PUMP ASSEMBLY P/N DB2829-4879

AND ALL 6.5 LITER. . .- ccccorooecannns

23 PAHZZ 2910011883254 84760 21763 BLOCK, PUMP ,INJECTIO 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,814,H815 816,817 ,H18,820,
H21,H24,H25,H26,H27 ,H28 , MMM

23 PAFZZ 2910013162312 84760 24880 BLOCK ASSEMBLY ,GOVE 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2825-4879
BND ALL 6.5 LITER. . ...cccnonnnoancns

24 PAHZZ 5360011893606 84760 27005 SPRING,HELICAL,COMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY DB2829-4523......
voc:H11,H813,H14 815,816,817 ,818,H20,
H21,H24,H25,H26,H27 ,H28 , MM

24 PAHZZ 5360013181893 84760 28397 SPRING,HELICAL ,COMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND BLL 6.5 LITER. ... .ccocecensasoocs

25 PAFZZ 5310011886743 84760 22325 WASHER ,FLAT. .....ccc0nceoccnnannscss 1
26 PAFZZ 2910011892142 84760 18021 HOOK ASSEMBLY , GOVER......ccccovoeon. 1
27 PAHZZ 5330012342615 OCTHL 39219530 GASKET PART OF RKIT P/ 30405....... i

0021 00-1



SECTION II TM9-2815-237-34P 0021 00
(1 (2) 3) (4) (5} (6) N

ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTY
28 PAHZZ 5360003359327 84760 11919 SPRING ,HELICAL EXTE.......cco0onn-o- 1
20 PAFZZ 2520011883282 84760 23461 SHIFTER FORK. . . o oo eevnnneenoannnnns 1
30 PAFZZ 5360014137363 84760 30776 SPRING,HELICAL,COMP 6.5 LITER...... 1
30 PAHZZ 5360011880807 84760 22125 SPRING ,HELICAL ,COMP 6.2 LITER...... 1
voC:AVY,All,A13,A14,A15,A20,A24,A25,
A26,A27,B16,B17,B18 HVY H11,H13 H14,
§15,H16,H17,H18,H20,621,H24 625,626,
H27 ,H28,MMM
31 PAFEZZ 3040013170367 84760 23610 CONNECTING LINK,RIG 6.2 LITER,USE 1

WITH PUMP ASSEMBLY P/N DB2829-4879

AND ALL 6.5 LITER......ccovnecnocsnen

32 PAFZZ 2910011883252 84760 22327 SLEEVE ,ADJUSTING,G0O 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H815,H816 H17 H18,H20,
H21,H24,H25,H26,H27 ,H28 , MMM

33 PAFZ%Z 2910012569157 84760 27927 RETAINER,HELICAL CO 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voCc:H11,H13,H14,815,H816 617 ,H18 H20,
H21,H24,H25,H26,H27 ,H28 MM

34 PAFZZ 5310011182248 84760 18483 WASHER,LOCK PART OF KIT P/N 26431... 1

END OF FIGURE

0021 00-2






™ 9-2815-237-34P 0022 00

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST
ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, DETUNED, 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, 6.2 AND 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, TURBOCHARGED, 6.5 LITER

39 38

Figure 21. Fuel Injection Pump Throttle Shaft, Regulator, Transfer Pump, and Related Parts.



TM3-2815-237-34P 0022 00
1) {2) (3) {4) {5) (6) 7N

ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QFY
GROUP 0302 FUEL PUMP
FIG. 21 FUEL INJECTION PUMP THROTTLE
SHAPT, REGULATOR, TRANSFER PUMP, AND
RELATED PARTS
1 PaHZZ 5360011906215 84760 21358 SPRING , HELICAL ,COMP. . .. cvveeeonnsnnn 1
2 PAHZZ 5305012159425 84760 21646 SOREW. « o v o voevmeennanecasaannaenns 1
3 pAHZZ 5310009882652 96906 MS35650-103 NUT, PLATN, HEXAGON #10-32........... 1
4 PaHZZ 5365011880993 84760 22900 SPACER,SLEEVE. .« cccovvnancaconnnnnns 1
5 PAHZZ 5331012159638 84760 24585 O-RING PART OF KIT B/N 30405........ 2
6 PAHZZ 5360013179451 84760 26181 SPRING,HELICAL,COMP 6.2 LITER, USE 1
WITH PUMP ASSEMBLY DB2829-4879 AND
ALL 6.5 LITER. .. covveeceocnnnanaosens
7 PAHZZ 5365008774956 84760 14408 SHIM PART OF KIT P/N 30405.......... 1
8 PAHZZ 2910011883256 84760 23428 CAM FACE,PUMP 6.2 AND 6.5 LITER 1
DETUNED . « « o v o eeeoeennancnensannnneens
voC:AVY,All,A13,A14,A15,A20,A24,A25,
A26,A27,B16,B17,B18,HVY H11,H13,H14,
H15,H16,H17,618,H20 821,624,625 626,
H27,H28 ,MMM
8 PAHZZ 3040014459101 84760 29122 CAM,CONTROL 6.5 LITER. ...ccccoon--- 1
voc:BVY,B15,B20,B24,B25,C17 ,NNN,XAA,
XBB
o PAHZZ 5305011905745 84760 22398 SCREW,MACHINE . .« - e e cvvvmnnnnncconnns 1
10 PAHZZ 5315011675584 84760 21284 PIN,GROOVED,HEADLES PART OF KIT P/ 1
N 30405 . . eeoeennanaaeaeaa e
11 PAHZZ 3040011892163 84760 27006 CAM,CONTROL 6.2 AND 6.5 LITER 1
DETUNED . « « v v e e eeeeenmananeaannsnnnnn
UoC:AVY,Al1,A13,A14,A15,A20,A24,A25,
A26,A27,B16,B17,B18 ,HVY 611,013 ,H14,
H15,H16,H17,H18,H20 821,624,625 ,H26,
H27,H28 ,MMM,
12 PAHZZ 3040013170368 84760 28937 LEVER ,REMOTE CONTRO 6.2 LITER, USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND BLL 6.5 LITER.....cooerueennon-
13 PAHZZ 5325011880962 84760 23566 RING ,RETATNING PART OF KIT B/N 30405 2
14 PAHZZ 5325014137364 84760 30844 RING,RETAINING 6.5 LITER..........- 2
15 PAHZZ 5315011900429 84760 22397 PIN,GROOVED ,HEADLES . . . . oovcnceennnns 1
16 PAHZZ 5305012605737 84760 26087 SETSCREW . « « o e e e eesnnanaanaananannen 1
17 PAHZZ 5340011926030 84760 22917 PLUNGER, DETENT . . .« e e v ccnvnnnoancsnsn 1
18 PAHZZ 5330012338597 84760 27163 BB .+ o s oeee e aaaa e e e 1
19 PAHZZ 5365013174249 84760 28474 PLUG ,MACHINE THREAD 6.2 LITER USE

WITH PUMP ASSEMBLY DB2829-4879 AND
ALL 6.5 LITER.....cccoccoaocsconnnns
19 PAHZZ 5365011880784 84760 22693 PLUG ,MACHINE THREAD 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
yoc:H11,H13,H14,815 6816 ,H17 ,H18,H20,
H21,H24,H25,H26 627 ,H28 MMM

20 PAHZZ 5330012332778 84760 27609 SEAL,DRAIN PLUG PART OF KIT P/N 2
30405, ....0000cccscancscscnosssos o

21 PAHZZ 5330012360474 84760 27608 PACKING , PREFORMED PART OF KIT P/ 1
B30405. .. .ccecosovanccoscsossaccsonas

0022 00-1



SECTION II TM9-2815-237-34P 0022 00
(1) (2) (3) (4) (5) (6) 1

ITEM SMR PART

NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTX
22 PAHZZ 2910011890895 84760 20530 RETAINER, ROTOR,TRAN. ... ....cco0cccne 2
23 PAEZZ 2910012321044 84760 22988 LINER, TRANSFER PUMP..........cc0ccne 1
24 PAHZZ 2910012309007 84760 20803 VANE , INJECTION PUMP..STANDARD....... 14
24 PAHZZ 2910001486555 84760 20804 BLADE , TRANSFER PUMP OVERSIZE, .001. . 4
25 PAHZZ 5360009002564 84760 15699 SPRING,HELICAL,COMP.........-cccevxn 2
26 PAHZZ 5315011880495 84760 19837 PIN. .o voueeeassonsnonosssnanancsssss 1
27 PAHZZ 2910011883249 84760 21200 REGULATOR ASSEMBLY, 6.2 LITER,USE 1

WITH PUMP ASSEMBLY P/N DB28298-4523..
voc:H11,H13,H14,H15,H16 H17,H18,H20,
H21,6H24,H25,H26 ,H27 ,H28 MMM

27 PAHZZ 4810014159460 84760 28988 VALVE ,REGULATING,FL 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2825-4879
AND ALL 6.5 LITER.....cccvcnceo-nons

28 PAHZZ 5325011880960 84760 20528 RING,RETATINING. ....cvnevovoornnnnnss 1

290 PAHZZ 2910011883251 84760 21296 CAP,TRANSFER PUMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15 016,617,818 ,H20,
H21,H24,H25,H26 H27 ,H828 , MMM

29 PAHZZ 2910014140346 84760 28981 HOUSING,FUEL PUMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER........vceceo-oo-

30 PAHZZ 2910011883250 84760 20523 PLATE, PUMP PRESSURE 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15,H16 617,818 ,H20,
H21,H24,H25,H26 H27 ,H28 .MMM

31 PAHZZ 4730013340695 84760 23819 STRAINER ELEMENT,SE 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
vOC:H11,H13,H14,H15,H16 ,H17 ,818,H20,
H21,6H24 ,H25 ,H26,H27 ,H28 MMM

31 PAHZZ 2910013638782 84760 28986 SCREEN ,FILTER,GOVER 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER.......uvccecoancas

32 PAHZZ 4730004596077 84760 15228 PLUG ASSEMBLY ,END P..........cvonn.- 1
33 PAHZZ 5360011886693 78514 27003 SPRING ,HELICAL ,COMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15,H16,H17 ,618 ,H20,
H21,H24,H25,H26 ,H27 ,H28 .MM
33 PAHZZ 5360013181894 84760 23915 SPRING ,HELICAL,COMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER. .....c.vacvononss
34 PAHZZ 4820011890894 84760 19895 PISTON ,VALVE..... e eameee e 1
35 PAHZZ 5331012360472 OCTH1 3921940 O-RING PART OF KIT P/W 30405....... 1
36 PAHZZ 5305011886568 84760 24566 SCREW . « o oo esseveneacnoncoscoanonasss 1
37 PAHZZ 5315011892141 84760 23925 PIN,CAM ADVANCE. ......ccnrcomenannos 1
38 PAHZZ 5331012327886 OCTH1 3921939 O~-RING PART OF KIT P/N 30405....... i
39 PAHZZ 5365011880785 84760 23056 PLUG ,MACHINE THREAD..........ocnncn- 1
40 PAHZZ 5360014166594 84760 29049 SPRING,HELICAL,COMP 6.2 LITER,USE 1

WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H813,H814,H15,816,817 818,820,
H21,H24,H25,H26,H27 ,H28 MM
40 PAHZZ 5360011893607 84760 23601 SPRING ,HELICAL,COMP 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB282S-4523..
UOC:H11,H13,H14,H15 816,817 ,H18,H20,

0022 00-2



SECTION II TMS-2815-237-34P 0022 00

(1) (23 (3 (4) &) (6) 7
ITEM  SMR PART
NO CODE  NSN CRGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTY

H21,H24,H25,H26,H27 ,H28 ,MMM

40 PAHZZ 5360014137368 84760 28463 SPRTNG,HELICAL,COMP 6.5 LITER...... 1
41 PAHZZ 2910011900069 84760 22367 VALVE,SERVO ADVANCE. ........ccc-v--- 1
42 PAHZZ 3040012470914 84760 26382 PISTON,LINEAR ACTUA STANDARD , 6.2 i

LITER,USE WITH PUMP ASSEMBLY P/N

DB2829~48523. . . cvcueeracnonnaneononns
voc:H11,H13,H14,815,816,817 618 ,H20,
H21,H24,H25,H26,H27 ,H28 , MMM

42 PAHZZ 2910014146651 84760 29043 PISTON,FUEL INJECTO STANDARD,6.2 1
LITER,USE WITH PUMP ASSEMBLY P/N
DB2829-4879 AND ALL 6.5 LITER.......

42 PAHZZ 4320012563698 84760 26383 PISTON,PUMP .008 OVERSIZE,6.2 1
LITER,USE WITH PUMP ASSEMBLY B/N
DB2829~4523. . i veencaocannnnaconena
UOC:H11,H13,H14,815,H16 ,H17,818 H20,
H21,H24,H25,H26 ,H27 ,H28 ,MMM

42 PAHZZ 2910014147888 84760 29042 PISTON,FUEL INJECTO .002 OVERSIZE, 1
6.2 LITER,USE WITH PUMP ASSEMBLY P/N
DB2829-4879 AND ALL 6.5 LITER.......

42 PAHZZ 4320014256571 84760 28457 PISTON,PUMP .005 OVERSIZE,6.2 i
LITER,USE WITH PUMP ASSEMBLY P/N
DB2829-4523. .. uvenerncaornaaaacnnans
voc:H11,H13,H14,H15,H16 ,H17 ,H18 ,H20,
H21,6H24,H25,H26,H27 ,H28 , MMM

42 PAHZZ 2910014459041 84760 29041 INJECTION CONTROL,M .005 OVERSIZE, 1
6.2 LITER,USE WITH PUMP ASSEMBLI »/
N DB2829-4879 AND ALL 6.5 LITER.....

42 PAHZZ 2815014469537 84760 29040 PISTON,FUEL INJECTO .008 OVERSIZE, 1
6.2 LITER,USE WITH PUMP ASSEMBLY 74
N DB2829-4879 AND ALL 6.5 LITER.....

42 PAHZZ 4320011883258 84760 26989 PISTON,PUMP .002 OVERSIZE,6.2 1
LITER,USE WITH PUMP ASSEMBLY B/N
DB2829-4523. .. ... cicnconesosoanass
voc:H11,H13,814,H15,416,H17 ,H18 820,
H21,H24,H25,H26 ,H27 ,H28 , MMM

43 PAHZZ 5365013181887 84760 22505 PLUG,MACHINE THREAD 6.2 LITER, USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND BALL 6.5 LITER. ... .concenoeco-nss

43 PAHZZ 5365011880783 84760 23426 PLUG ,MACHINE THREAD 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
vOC:H11,H13,H14,H15,H16 617,818 ,H20,
H21,H24,H25,H26,H27 ,H28 ,M

44 PAFZZ 2910011891747 84760 24345 SHAFT ASSEMBLY,THRO..6.2 AND 6.5 N/A 1
voC:AVY,All,A13,A14,A15 ,A20,A24 ,A25,
a26,a27,BVY,B15,B16,817,B18,B20,B24,
B25,C17,HVY,H11,H13,H14 ,H15 ,H16 ,H17,
H18,H20,H21,H24,H825 H26 H27,H28 MMM,

NNN

44 PAFZZ 2815014368370 84760 31843 SHAFT, CONTROL ASSEM TURBO.......... 1
UOC:XAA,XBB

45 PAFZZ 5305011904070 84760 21712 SCREW,MACEINE 6.2 LITER...........- 1

voc:H11,H13,H14,H15 616,817 ,H18 ,H20,
H21,6H24,H25,H26,H27 ,H28 ,MMM

0022 00-3



T™™M9-2815-237-34P
(1) 2) (3) (4) 5

ITEM SMR PART
NO CODE NSN CAGEC NUMBER

45 PAHZZ 5305014143012 84760 27660

0022 00-4

(6)

0022 00

o

DESCRIPTION AND USABLE ON CODES(UOC} QTY

SETSCREW 6.5 LITER

END OF FIGURE



T™M 9-2815-237-34P 0023 00

DIRECT SUPPORT AND GENERAL SUPPORT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST
ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, DETUNED, 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, NATURALLY ASPIRATED, 6.2 AND 6.5 LITER
ENGINE DIESEL: 8 CYLINDER, TURBOCHARGED, 6.5 LITER

Figure 22. Fuel Injection Pump Housing, Head and Rotor, Drive Shaft, and Related Parts.
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18

(2)
SMR
CODE

PAHZZ
PAHZZ
PAHZZ
PAHZZ
PARZZ

PAHZZ

PAHEZZ
PAHZZ
PAHZZ
PAHZZ
PAHZZ
PAHZZ
PAHZZ
PAHZZ

PAHZZ
PAHZZ

PAHZZ

PRHZZ

PAHZZ

PRHZZ

PAHZZ

PAHZZ

PABZZ

(3)

NSN

5315011880765
5315011880766
5315011913383
5360008871536
3040012470893

3040011883222

5330007571680
5330011925779
3110011887682
4820007863971
4820011821073
2910011883255
5360011893466
4820007863971

5306008193038
5330012360488

5331006418283

5310013181883

$307011889217

5307013176317

5340014159633

5325008042027

3120003934067

TMS-2815~237~-34P

4

CAGEC

84760
84760
84760
84760
84760

84760

84760
84760
84760
84760
84760
84760
84760
84760

84760
84760

84760

84760

84760

84760

84760

96906

84760

3
PART
NUMBER

23100
23685
22064
10541
29546

24645

10453
21860
23101
11563
24441
21895
21917
11563

11331
27606

405

23585

23352

26495

26961

MS16624-1093

20222

0023 00-1

0023 00

{6)

"N

DESCRIPTION AND USABLE ON CODES (UOC) QTY

GROUP 0302 FUEL PUMP

FIG. 22 FUEL INJECTION PUMP HOUSING,
HEAD AND ROTOR, DRIVE SHAFT, AND
RELATED PARTS

PIN,STRAIGHT HEADLE.....ccwvceroc---
PIN,STRAIGHT ,HEADLE OVERSIZE.......
PIN, SHOULDER HEADED . . .« - o cvvvonnnnos
SPRING ,BELICAL COMP. . ...ccuuovnvnnn-
SHAFT , SHOULDERED 6.2 LITER, USE

WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15 816,817,818 ,H20,
H21,H24,H25,H26,H27 ,828 , MMM

SHAFT ,DRIVE 6.2 LITER,USE WITH
PUMP ASSEMBLY P/¥ DB2829-4879 AND

PACKING, PREFORMED BLACK PART OF KIT
P/N 30405, ... ccuuceeeocnnenaneaonons
PACKING, PREFORMED RED PART OF KIT
P/N 30405. ... ciununnncccannnsnnonns
BEARING,ROLLER ,NEED.........c0c00---
VALVE,CALIBRATED FL STANDARD.......
VALVE,FLOW CONTROL METERING,

BOLT MACHINE.........cccvoncannocvns
GASKET 6.2 LITER,USE WITH PUMP
ASSEMBLY P/N DB2829-4523 PART OF KIT
P/N 30405. . ... oo
yoCc:H11,H13,H14,H15,816 ,H17 ,H18 ,H20,
H21,H24,H25,H26 H27 H28 .MMM

O-RITNG 6.2 LITER ,USE WITH PUMP
ASSEMBLY P/N DB2829-4872 AND ALL
6.5 LITER PART OF KIT PB/N 30405.....
NUT, PLAIN, HEXAGON 6.2 LITER,USE
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER......... P
seTUD 6.2 LITER,USE WITH PUMP
ASSEMBLY P/N DB2829-4523............
yoc:H11,H13,H14,815,816 817 ,H18,H20,
H21,H24,H25,H26 ,H27 ,H28 MMM

STUD ,BALL 6.2 LITER,USE WITH PUMP
ASSEMBLY P/W DB2829-4879 AND ALL
6.5 LITER. ...cvoooocosomnunnoasconnsns=
CAP, PROTECTIVE ,DUST 6.2 LITER,USE
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER. .....coceccscacsen
RING,RETAINING PART OF KIT B/N

N =

P

T =



TM9~-2815-237-34P 0023 00

(1) () (3) (4) (5) (6) (7
ITEM  SMR PART
NO CODE  NSW CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTY
19 PAHZZ 2910011177252 84760 21312 SLEEVE ,GOVERNOR THR.......concco-no- 1
20 PAHZZ 5325011880958 84760 22937 RING,RETAINING 6.2 LITER,USE WITH i

pUMP ASSEMBLY P/N DB2829-4523 PART
OF RIT P/N 30405.. .. ...c0ccvvoscannn
voCc:H11,H13,H14,815,816,H17 ,H18 H20,
H21,H24,H25,H26,H27 ,828 MMM

20 PAHZZ 5325005981428 84760 10445 RING ,RETAINING 6.2 LITER,USE WITH 1
PUMP ASSEMBLY P/N DB2829-48739 AND
ALL 6.5 LITER PART OF KIT P/N 30405.

21 XAHZZ 84760 27002 HOUSING,INJECTION P 6.2 LITER, USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15,H16 ,H17 ,H18,H20,
H21,H24,H25,H26,H27 ,H28 MMM

21 XAHZZ 84760 28861 HOUSING 6.2 LITER,USE WITH PUMP 1
ASSEMBLY P/N DB2829-4879 AND ALL 6.5
LITER. « o v eoeeeememeaseaaaanneananns

22 PAHZZ 5315008871539 84760 11141 PIN,STRATGHT HEADLE . ... ...coovvon-o- 2

23 PAHZZ 3040011883242 84760 24569 SHOE ,CAM ROLLER. . . o cccvnvneoonennnne 2

24 PRAHZZ 5340011598534 84760 11067 PLUNGER, DETENT STANDARD, .290 A,6.5 2
LITER. « o e oeeemeenannascenacnaennennn

24 PAHZZ 5340011598535 84760 11068 PLUNGER,DETENT STANDARD, .290 B,6.5 2
LITER. « v o eoeeeemmennananaaenananans

24 PAHZZ 5340011598536 84760 11069 PLUNGER,DETENT STANDARD, .290 C,6.5 2
LITER. « o e oeeeoenemneneanennaenanes

24 PAHZZ 3120012395132 75160 11070 BUSHING, SLEEVE STANDARD,.290 D,6.5. 2
LITER. « o e eeeseeenmanancanecnaennnns

24 PAHZZ 5340014159627 84760 11072 PLUNGER,DETENT OVERSIZE,.002 A,6.5 2
LITER. - o e voeemeenemanneecnanenannns

24 PAHZA 5340014334750 84760 11073 PLUNGER,DETENT OVERSIZE, .002 B,6.5 2
LITER. « v v veeeeeennenaneoeenanaenanns

24 PAHZA 5340014334752 84760 11074 PLUNGER,DETENT OVERSIZE, .002 C,6.5 2
LITER. « o v v ooeeeeememnaanaarenaasaanns

24 PAHZZ 5340014159628 84760 11075 PLUNGER,DETENT OVERSIZE,.002 D,6.5 2
LITER. « o v oo eeeennmanananananaennnns

24 PAHZZ 2910011891748 84760 11057 PLUNGER, ROTOR,FUEL STANDARD,.290 A, 2
6.2 LITER. « o o eeveevmanmeecnoennannnn

yoc:aAvVY,All,Al3,A14,A15,6A20,A24,A25,
A26,A27,B16,B17,B18 HVY H11,H13 H14,
H15,H16,H17,H18 H20,H21,H24,H25 ,H26,
H27,H28 ,MMM
24 PAHZZ 2910011918453 84760 11058 PLUNGER, ROTOR STANDARD, .290 B,6.2 2

UoC:AVY,All,A13,A14,A15,A20,A24,A25,
A26,A27,B16,B17,B18 ,HVY H11,H13 ,H14,
H15,6H16,H17,6H18,H20,H21,H24 625,626,
H27,H28 ,MMM
24 PAHZZ 2910011918454 84760 11059 PLUNGER, ROTOR STANDARD, .290 C,6.2 2

UoC:AVY,All,A13,A14 ,A15,A20,A24,A25,
A26,27,B16,817,818 VY ,H11,H13 614,
H15,H16,H17,H18,H20,H21,H24,H25 ,H26,
H27,H28 , MMM
24 PAHZZ 2910011918455 84760 11060 PLUNGER, ROTOR STANDARD, .290 D,6.2 2

0023 00-2



SECTION IIX T™™MS-2815-237-34P 0023 00
1 (z) (3) (4) 5 (6) n
ITEM  SMR PART
NO CODE  NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UCC) QTY

UoC:aVY,All,A13,A14,A15,A20,424,A25,
A26,AZ7,Bl6,317,318,3V1,311,313,314,
315,316,317,318,320,321,H24,325,H26,
H27,H28 MMM

24 PAHZZ 2910011918456 84760 11062 PLUNGER, ROTOR OVERSIZE,.002 A,6.2 2
LITER. . o coevvveescaconnnaonseonansnss
UOC:AVY,Al1l,A1l3,A14 ,A15,A20,A24,A25,
A26,A27,B16,B17,B18 ,HVY,H11,H13 614,
H15,H16,317,318,320,321,324,H25,H26,
H27 ,H28, MMM

24 PAHZZ 2910011918457 84760 11063 PLUNGER,ROTOR OVERSIZE,.002 B,6.2 2
LITER . « v v oonvensnecononanancccsssnns
UOC:AVY,311,313,314,A15,Azo,A24,A25,
A26,A27,316,317,318,3v1,311,313,314,
H15,H16,H17,H18,H20 ,H21 ,H24 ,H25,H26,
H27,H28 M

24 PAHZZ 2910011918458 84760 11064 PLUNGER,ROTOR OVERSIZE,.002 C,6.2 2
LITER. » oo oo vnreeoncoasonnsnssassnans
UOC:AVY,All,Al3,Al4,A15,A20,A24,A25,
A26,a27,B16,B17,B18 ,HVY H11,H13 814,
B15,316,Hl7,318,H20,521,524,325,326,
H27,B28, MMM

24 PAHZZ 2910011918459 84760 11065 PLUNGER,ROTOR OVERSIZE,.002 D,6.2 2
LITER. v oo eerereanconansnannnnnncnsnn
UoC:AVY,All,A13,A14,A15,6A20,A24,A25,
A26,a27,B16,B17,B18 ,HVY ,H11,H13 ,H14,
H15,H16,H17,H18,H20 621,824,625 ,626,
H27,H28 , MMM

25 PFHZZ 2910014145382 84760 31506 HEAD AND ROTOR ASSE 6.5 LITER...... 1

25 PFHZZ 4320013170692 84760 31816 PUMP ,ROTARY. .. .. vnceecocsnmrannocrsss 1
UOC:AV!,311,313,314,115,320,324,A25,
A26,A27,B16,B17,B18 ,HVY H11,H13,H14,
H15,H16,H17,H18 ,H20,H21,H24 ,H25 626,
H27,H28 MM

26 PAHZZ 5331012360476 OCTH1 3921937 O~-RING PART OF KIT B/N 30405 ...... 1

27 PAHZZ 5310012666425 84760 26027 WASHER,FLAT 6.2 LITER,USE WITH 1
PUMP ASSEMBLY P/N DB2829-4523 PART
OF RIT P/N 30405......cccccvncennocs
yoC:H11,H13,H14,H15,H16 817 ,H18,H20,
Hg21,H24,H25,H26 ,H27 ,B28 ,MMM

28 PAHZZ 5340014140247 84760 29384 PLATE ,MOUNTING 6.5 LITER........... 1

28 PAHEZZ 2910011883244 84760 21283 PLATE,LOCKING 6.2 LITER..........--. 1
UOC:AVY,Al1l,A13,A14,A15,A20 ,A24 ,A25,
A26,a27,B16,B17,B18,HVY H11,H13,H14,
H15,H16,H17,H18,H20,H21 824,825,826,
H27,H28 , MM

29 PAHZZ 5305011910374 84760 29710 SCREW,MACHINE. ......conconcnsavrocos

30 PAHZZ 5305011886567 B4760 23124 SOREW. .. oo oo vvcenenccsaaansocsnonsns

31 PAHZZ 2910011918464 B4760 26070 STOP,VALVE .. ... ccconocccnaoananssos

32 PAHZEZ 5360012605649 84760 26071 SPRING,HELICAL,COMP......c.cvoceoocoe

33 PAHZZ 4820011883245 84760 23123 DISK,VALVE STANDARD,6.2 LITER,6USE
WITH PUMP ASSEMBLY P/N DB2829-4523..

T e
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T™M9-2815-237-34P 0023 00
1 (2) 3 (4) 5 (6) {7
ITEM  SMR PART
NO CODE  NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOC) QTY

yoCc:H11,H13,H14,H15 816 ,H17 ,H18,820,

H21,H24,H25 ,H26 H27 ,H28 MM

33 PAHZZ 4820011883246 84760 23135 DISK,VALVE OVERSIZE,6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4523..
voc:H11,H13,H14,H15,H16 817 818,820,
H21,H24,H25,H26 H27,H28 MMM

33 PAHZZ 4820013162497 84760 28012 VALVE,CHECK STANDARD, 6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND ALL 6.5 LITER. ... .cvvuvrvocoosns

33 PAHZZ 4820013170552 84760 28013 VALVE ,CHECK OVERSIZE,6.2 LITER,USE 1
WITH PUMP ASSEMBLY P/N DB2829-4879
AND BLL 6.5 LITER. ... .cocconocnoernn

34 PAHZZ 5305002073984 84760 11175 SCREW,CAP,SOCKET HE.........ccnveno- 1
35 PAHZZ 5360011886806 84760 23238 SPRING,FLAT. .. ....ccrccronaoccrenens 1
36 PAHZZ 5331012360475 84760 27243 O-RING PART OF KIT P/N 30405....... 1
37 PAHZEZ 2910011883243 84760 27833 CAM RING,FUEL INJEC STANDARD....... 1
37 PAHZZ 3040011924585 84760 23120 CBM,CONTROL OVERSIZE.........--.--.- 1
38 PAHZZ 2990013208915 84760 27984 RETATNER ASSEMBLY........cc00ccvcen 1
39 PAHZZ 3040011883261 84760 21201 WEIGHT ,COUNTERBALAN. . .....ccconcv-nn 6
40 PAHZZ 5305011880948 84760 21194 SCREW MACHINE. .........ccccce-vonncn 2
41 PFHZZ 5340011883176 84760 23107 COVER,ACCESS.....ccccvnnaernscnonnnn 1
42 PAHZZ 5330012332848 OCTH1 3921935 GASKET PART OF KIT P/MN 30405........ 1
43 PFHZZ 2910012106938 84760 26890 PILOT TUBE ,PUMP........ccccococennnne 1
44 PFHZZ 3120009934152 84760 15093 BUSHING,SLEEVE........cconco-vnrveone 2
45 PAHZZ 5305011880489 34623 5740572 SCREW ASSY.,VENT GOVERNOR, #0....... 1
45 PAHZZ 5305011880490 84760 21661 SCREW ,ASSY ., VENT GOVERNOR , #1....... 1
45 PAHZZ 5305011880491 84760 21662 SCREW ASSY.,VENT GOVERNOR,#2....... 1
45 PAHZZ 5305011880492 84760 21663 SCREW ASSY.,VENT GOVERNOR, #3....... 1
45 PAHZZ 5305011880493 84760 21664 SCREW ASSY.,VENT GOVERNOR,#4....... 1
45 PAHZZ 5305011880494 84760 21665 SCREW ASSY.,VENT GOVERNOR #5....... 1
45 PAHZZ 5305011880491 84760 21662 SCREW ASSY.,VENT GOVERNOR,#1.5..... 1
45 PAHZZ 5305011886566 84760 22734 SCREW GOVERNOR, #2.5............-... 1

END OF FIGURE

0023 00-4
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TM 9-2320-272-24P-1

Section Il

» 8 PART OF ITEM 16

Figure 59. Fuel Injector Pump Plunger and Control Rack (M339A2).



SECTION i
TEM SR

NO CODE
1 PFHZZ

2 PFHZZ

3  PFHZZ

4 PFHZZ

5 PFHZZ
6 PFHZZ

7 PFHZZ

8 PFHZZ

9 PFHZZ
10 PFHZZ
11 PFHZZ
12 PAHZZ
13 XBHZZ
14 PFHZZ
15 PFHZZ
16 PFHZZ

3
NSN

4820013004257

5310013368721

5310013368865

5365013031612

5310013011802

5307013017815

5315013359941

5310013366748

5360013359947

5340013390839

5340013363889

5305013017817

2910013019836

5340013007154

910013382335

4)
CAGEC

53867

57151

5T151

3867

53867

53867

53867

571561

57151

5T151

5T1561

53867

5T1511

53867

53867

57151

®)

PART

NUMBER

1 413 356 040

1413300023

1410 151 002

1410 200 019

1 410 149 001

1413 500 006

1413 105 008

2916 020 010

1424 610 053

1 420 505 062

1416 016 013

2 914 552 158

411 032 004

1418-710-019

1410 520 007

1418 415 082

58-1

TM 9-2320-272-24P-1
@)

Qry

©)
DESCRIPTION AND USABLE ON CODES (UOCC)
GROUP 0302 FUEL PUMPS

FIG. 59 FUEL INJECTOR PUMP PLUNGER
AND CONTROL RACK(MS39A2)

RETAINER,DISK,VALVE
UOC: ZAA ZAB, ZAC, ZAD,ZAE, ZAF ZAG, ZAH,
ZAJ,ZAK,ZAL

NUT PLAINHEXAGON PART OF KITPN................
BTKOTA4 ..o
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAK,ZAL

WASHER,LOCK PART OF KIT P/N 57K0144............
UOC:ZAA ZAB,ZAC, ZAD ZAE, ZAF ZAG,ZAH,

ZAJ, ZAK, ZAL

SPACER,RING PART OF KIT P/IN 57K0144 .............
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAK,ZAL

WASHERKEY ..o 6
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL
STUD,PLAIN
UOC:ZAA ZAB,ZAC ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK ZAL
PIN,GROOVED,HEADLES
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF ,ZAG,ZAH,
ZAJZAK,ZAL

WASHER, FLAT ... 1
UOC:ZAA ZAB,ZAC ZAD,ZAE ZAF ZAG,ZAH,

ZAJ ZAK,ZAL
SPRING,HELICAL,COMP
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF,ZAG,ZAH,
ZAJ,ZAK ZAL
SEAT,HELICAL COMPRE
UOC:ZAA ZAB,ZAC,ZAD, ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL
BRACKET,LEVER
UOC:ZAA, ZAB,ZAC,ZAD ZAE ZAF ZAG,ZAH,
ZAJ ZAK ZAL
SCREW,CAP,HEXAGON H
UOC:ZAA ZAB,ZAC,ZAD ZAE ZAF ZAG ZAH,
ZAJZAKZAL
STOP PLATE
UOC:ZAA ZAB,ZAC ZAD ZAE ZAF ZAG,ZAH,
ZAJ ZAKZAL
TAPPET,ROLLER,FUEL
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJZAK,ZAL

SEATHELICALCOMPRE ... 6
UOC:ZAA ZAB,ZAC, ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAKZAL

PLUNGER ASSEMBLY ,FU



SECTION 1l TM 9-2320-272-24P-1
n @ 3 (4) (%) (6) ™

ITEM SMR PART
NO CODE NSN CAGEC NUMBER  DESCRIPTION AND USABLE ON CODES (UOC) QTY

UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG, ZAH,

ZAJ,ZAK ZAL

17 PFHZZ 5360013006888 53867 1414 618 030 SPRING,HELICALCOMP ..o 6
UOC:ZAA ZAB ZAC, ZAD, ZAE, ZAF ZAG, ZAH,
ZAJ,ZAK,ZAL

18 PFHZZ 5340013007153 53867 1410505 015 SEAT HELICAL COMPRE ....cooivioioimeieeesieeenee 6
UOC:ZAA, ZAB ZAC,ZAD,ZAE, ZAF, ZAG, ZAH,
ZAJ,ZAKZAL

19 PFHZZ 2910013004271 53867 1410 422 031 SLEEVE,GOVERNOR,FUE .....ooviooioieeeeeeeinen. 6
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJ,ZAK ZAL

20 PFHZZ 5331013015992 53867 1410210503 O-RING 16 X 3MM PART OF KITPN 1.................. 6
B17 010 008 v er e
UOC:ZAA ZAB, ZAC,ZAD, ZAE, ZAF, ZAG,ZAH,
ZAJ,ZAK ZAL

21 PEHZZ 5365013007149 53867 1410 290 005 SPACER RING PART OF KITP/N 1417 .........cc...... 6
010 008 oo
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH, -
ZAJ,ZAK ZAL

22  KFHZ 5T151 1 414 601 004 RETAINER RING PART OF KIT PN 1417 .............. 6
010 008 ..o
UOC:ZAA ZAB ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJ,ZAKZAL

23 PFHZZ 5365013007021 3867 1410 505023 SPACER SLEEVE .....ovooeeeeeeeeeeeeoeeeeeesren e 6
UOC:ZAA ZAB,ZAC,ZAD,ZAE,ZAF,ZAG,ZAH,
ZAJ,ZAK ZAL

24 PFHZZ 5331013017867 53867 1410210 501 O-RING 19 X 2MM PART OF. KITPN ..o 6
B17 010 008, ..o
UOC:ZAA,ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJ,ZAK,ZAL K)

25 PEHZZ 5365013007158 53867 1411030 134 SPACER PLATE 1.00 MM THICK ..o Vv
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF,ZAG, ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013007159 53867 1411030 135 SPACER PLATE 1.05MM THICK ..........ocooovviennie. Vv
UOC:ZAA, ZAB,ZAC,ZAD,ZAE , ZAF, ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PEHZZ 5365013007160 53867 1411 030 136 SPACER PLATE 1.10MM THICK ..o, v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013010554 53867 1411 030 137 SPACER PLATE 1.15MM THICK ...............c.cooeevn. v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJ,ZAK ZAL

25 PEHZZ 5365013007161 53867 1411030 138 SPACER PLATE 1.20MM THICK ..o, v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJ.ZAK ZAL

25 PFHZZ 5365013007162 53867 1411030 139 SPACER PLATE 1.25MM THICK .............cccooee. v
UOC:ZAA,ZAB ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJZAK,ZAL

25 PEHZZ 5365013007163 53867 1411 030 140 SPACER PLATE 1.30MM THICK ..............cccooeonn. v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJ,ZAK ZAL

o5 PEHZZ 5365013007164 53867 1411030 141 SPACER PLATE 1.35MM THICK ..........ccocoooennnn. v
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SECTION 1I TM 9-2320-272-24P-1
(1 2 @) 4 (5) v 6) @

ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY

UOC:ZAAZAB,ZAC ZAD,ZAE ZAF ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013007165 53867 1411030 142 SPACER,PLATE 1.40MM THICK ... v
UOC.ZAAZAB,ZAC,ZAD, ZAE ZAF ZAG,ZAH,
ZAJZAK ZAL

25 PFHZZ 5365013007166 53867 1411030143 SPACER,PLATE 1.45MM THICK ... \Y
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJ, ZAK, ZAL

25 PFHZZ 5365013007167 53867 1411030 144 SPACER,PLATE 1.50MM THICK ... v
UOC:ZAA,ZAB, ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK, ZAL

25 PFHZZ 5365013007168 53867 1411030 145 SPACER,PLATE 1.55MM THICK ... v
UOC:ZAA,ZAB,ZAC ZAD,ZAE,ZAF ZAG,ZAH,
ZAJ, ZAK ZAL

25 PFHZZ 5365013007169 53867 1411030146 SPACER,PLATE 1.60MM THICK ... \
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK, ZAL

25 PFHZZ 5365013030937 58367 1411030 147 SPACER,PLATE 1.65MM THICK ......................... vV
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013049530 53867 1411030 148 SPACER,PLATE 1.70MM THICK ... \'%
UOCZAAZABZACZADZAEZAF ZAG,ZAH,
ZAJ, ZAK, ZAL

25 PFHZZ 5365013020953 53867 1411030149 SPACER,PLATE 1.75MM THICK ... v
UOC:ZAA,ZAB,ZAC ZAD,ZAE ZAF ZAG,ZAH,
ZAJ,ZAK ZAL

25 PFHZZ 5365013030938 53867 1411030150 SPACER,PLATE 1.80MM THICK ... Vv
uocC: ZAAZABZAC ZAD,ZAE ZAF, ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013041802 53867 1411030 151 SPACER,PLATE 1.85MM THICK ..............c..... \
UOC:ZAA ZAB, ZAC,ZAD, ZAE ZAF ZAG,ZAH,
ZAJZAK ZAL

25 PFHZZ 5365013007170 53867 1411030152 SPACER,PLATE 1.90MM THICK ... Vv
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAK ZAL

25 PFHZZ 5365013007171 53867 1411030 153 SPACER,PLATE 1.95MM THICK ... v
UOC:ZAA,ZAB,ZAC, ZAD,ZAE, ZAF ZAG,ZAH,
ZAJ ZAK ZAL

25 PFHZzZ 5365013007172 53867 1411030 154 SPACER,PLATE 2.00MM THICK ... v
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013007173 53867 1411030155 SPACER PLATE 2.05MM THICK ... \
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013007174 53867 1411030 156 SPACER,PLATE 2. 10MM THICK ... v
UOC:ZAA ZAB ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJ,ZAK ZAL

25 PFHZZ 5365013007175 53867 1411030 157 SPACERPLATE 215MM THICK ...l v
UOC:ZAA,ZAB,ZAC, ZAD ZAE ZAF ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013007176 53867 1411030 158 SPACER,PLATE 220MM THICK ...t v
UOC:ZAA ZAB,ZAC ZAD ZAE, ZAP ZAG,ZAH,
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SECTION il TM 9-2320-272-24P-1
1n @ &) (4) () ©®) )
ITEM SMR PART
NO CODE NSN CAGEC NUMBER  DESCRIPTION AND USABLE ON CODES (UOC) QTY

ZAJ,ZAK,ZAL

25 PFHZZ 5365013007177 53867 1411030 159 SPACERPLATE 225MM.THICK ... v
UOC:ZAA ZAB,ZAC,ZAD, ZAE , ZAF ,ZAG,ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013007178 53867 1411030 160 SPACER,PLATE 230MM THICK ... Vv
UOC:ZAA ZAB,ZAC,ZAD ZAE ZAF ZAG,ZAH,
ZAJZAKZAL

25 PFHZZ 5365013007179 53867 1411030 161 SPACERPLATE 2.35MM THICK ... v
UOC:ZAA,ZAB,ZAC, ZAD,ZAE, ZAF ZAG,ZAH,
ZAJ,ZAK,ZAL

25 PFHZZ 5365013007180 53867 1411 030 162 SPACER,PLATE 240MM THICK ... v
UOC:ZAA,ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAKZAL

25 PFHZZ 5365013007181 53867 1411030163 SPACER,PLATE 245MM THICK ..., A\
UOC:ZAA ZAB,ZAC,ZAD ZAE,ZAF ZAG,ZAH,
ZAJ ZAKZAL

25 PFHZZ 5365013007182 53867 1411030164 SPACER,PLATE 2.50MM THICK ... Vv
UOC:ZAA ZAB,ZAC,ZAD, ZAE, ZAF ZAG,ZAH,
ZAJ,ZAK ZAL

25 PFHZZ 5365013025848 53867 1411030 165 SPACER,PLATE 255MM THICK .. ... Vv
UOC:ZAA,ZAB,ZAC,ZAD,ZAD ,.ZAF ZAG,ZAH,
ZAJ ZAKZAL

25 PFHZZ 5365013007183 53867 1411030 166 SPACER,PLATE 2.60MM THICK ... \
UOC:ZAA ZAB,ZAC,ZAD,ZAE , ZAF ,ZAG ZAH,
ZAJ,ZAK ZAL

25 PFHZZ 5365013007184 53867 1411030 167 SPACER,PLATE 2.65MM THICK ... £
UOC: ZAA, ZAB, ZAC, ZAD, ZAE, ZAF, ZAG, ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013007185 53867 1411030 168 SPACER,PLATE 2.70MM THICK ... Vv
UOC:ZAA ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013007186 53867 1411030 169 SPACERPLATE275MM THICK ... V
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJ,ZAK ZAL

25 PFHZZ 5365013007187 53867 1411030170 SPACER,PLATE 2.80MM THICK ... \
UQC:ZAA ZAB ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAK ZAL

25 PFHZZ 5365013014006 53867 1411030 171 SPACER,PLATE 2.85MM THICK ........coomn v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG ZAH,
ZAJZAK ZAL

25 PFHZZ 5365013014007 53867 1411030173 SPACER,PLATE 295MM THICK ... ... Vv
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG ZAH,
ZAJZAK,ZAL

25 PFHZZ 5365013007188 53867 1411030172 SPACER,PLATE 3.00MM THICK ... v
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF, ZAG,ZAH,
ZAJZAK ZAL

26 PFHZZ 2910013398598 5T151 1418512225 VALVE FUEL SYSTEM ... 6
UOC:ZAA ZAB ZAC ZAD,ZAE, ZAF ZAG,ZAH,
ZAJZAK ZAL
27 PFHZZ 5360013006889 53867 1414613002 SPRING,HELICAL,COMP PART OF KITPMN_.......... 6

BTKOTAS .. oot
UOC:ZAA ZAB,ZAC,ZAD,ZAE, ZAF ZAG,ZAH,
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SECTION HI
mn @ )
ITEM SMR
NO CODE NSN
28 PFHZZ 5310013017807

29 PFHZZ 5331013031635

(5)
PART
NUMBER

(4)

CAGEC
53867 1 410 100 002

53867 1410210 041

TM 9-2320-272-24P-1
@)

QrTy

6)
DESCRIPTION AND USABLE ON CODES (UOC)

ZAJZAK ZAL

WASHER FLAT PART OF KIT PIN57K0144............. 6
UOC:ZAA ZAB ZAC,ZAD,ZAE ZAF ZAG,ZAH,

ZAJ, ZAK, ZAl.

ORING 13X 25MMPART OF KITP/N 1................ 6
A7 010008,
UOC:ZAA,ZAB,ZAC,ZAD,ZAE ZAF ZAG,ZAH,
ZAJZAK,ZAL

END OF FIGURE
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SECTION II

TM 9-2320-279-24P

FIG.29 FUEL INJECTOR
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SECTION II

(1)
ITEM
NO

WK

10

10

11
12
13
14
15
16
17
18
19

21

22
23

23

24
24
25
25
26
27

(2)
SMR

CODE CAGEC

PAFZZ
PAFZZ
PAFZZ

PADZZ
PAFDH

PAFDH

PADZZ
PADZZ
KFDZZ

PAHZZ

KFDZZ

PAHZZ

KFHZZ

PFDZZ
XADZZ
PADZZ
PFDZZ
PADZZ
PADZZ
PADZZ
PADZZ
PADZZ
KFDZZ

KFDZZ

PADZZ
PADZZ

PADZZ

XADZZ
XADZZ
XADZZ
XADZZ
PADZZ
K¥FDZZ

(3)

80204
72582
72582

72582
72582

72582

72582
72582
72582

75078
79150
75078

72582

72582
72582
72582
72582
72582
72582
72582
81381
71934
72582

72582

72582
72582

72582

72582
72582
72582
72582
72582
72582

TM 9-2320-279-24p, C04

(4)
PART
NUMBER

B1821BHO38C200N
5161621
5121259

5228608
5229630

5226410

05228104
5228739
5228588

00-017054
19108
00-017066

5229778

5228583
5228583-1
5226416
5229624
5228802
5226719
5228586
5228694
5228696
5228596

5228766

5228594
5229622

5226438

5226438-1
5229622-1
5226438-2
5229622-2
5228108
5234281

(3)
DESCRIPTION AND USABLE ON CODES(UOC)

GROUP (03 FUEL SYSTEM
GROUP 0301 CARBURETOR, FUEL INJECTOR
FIG.29% FUEL INJECTCR

SCREW, CAP, HEXAGON H cceecooecccoaoncranans
WASHER , CONVEX +euveeccocccccccccasoassonnns
CLAMP,FUEL INJECTOR USED ON ENGINE ..
A/N 8087-7899

PIN,STOP,FUEL INJEC ceveevvercccnnnnnne .-
NOZZLE,FUEL INJECTI USED ON ENGINE ...
A/N 8087-7899

INJECTOR ASSY,FUEL USED ON ENGINE .....
A/N 8083-7493

.PIN,GROOVED, HEADED -cc.covesccncnnnancacs
.SPRING,HELICAL,COMP ..ccovovcorncononannn
.ADAPTER, STRAIGHT,TU .ccececccesocsonnnnn

.GASKET , FUEL USED ON ENGINE A/N .......
8087-7899

.SPACER,RING PART OF KIT P/N .c.ovvueonn
5226576

.FILTER, INJECTOR USED ON ENGINE A/N ..
8087-7899

.FILTER ELEMENT,FLUI PART OF KIT ......
P/N 5226576 USED ON ENGINE A/N
8083-7493

.HOLDER, FUEL INJECTO .c.covevoo- cereneens
BODY eevernrranccancscnosscocss eeernennaas
..PIN,STRAIGHT ,HEADLE .c.ccccecoreonnnnen
.IDENTIFICATION PLAT ..c..oc... eereenenan
.GEAR,SPUR ....... ceeee- eeeeeseenenanaaaaan
.RACK, INJECTOR ..coveeo eeeeoeseeneeanenaas
.SPACER,SLEEVE «.ccocoecocceoccooces cereeen
.DISK,SOLID,PLAIN ..cccveccseensononnsanan
.GAGE, VALVE INJECTOR .cccoveeccsancnes .ee
.SPRING,HELICAL,COMP PART OF KIT ......
P/N 5228769

.SEAT, HELICAL COMPRE PART OF KIT ......
P/N 5228769

.SEAT ,HELICAL COMPRE .cecevsvecencanannns
.SPRAY TIP,NOZZLE,FU USED ON ENGINE ..
A/N 8087-7899

.SPRAY TIP,NOZZLE,NO USED ON ENGINE ..
A/N 8083-7493

..PIN USED ON ENGINE A/N 8083-7493 ...
..PIN USED ON ENGINE A/N 8087-7899 ...
..TIP USED ON ENGINE A/N 8083-7493 ...
..TTIP USED ON ENGINE A/N 8087-7899 ...
.DEFLECTOR, INJECTOR . .cococoocccscosscsnss
.PACKING,PREFORMED PART OF KIT PIN ...
5226576

29-1

(6)
oTY

T I e e e N e

N e



SECTION II

(1)
ITEM
NO

28
29

29
30
30

31
32

32

(2)
SMR
CODE

PADZZ
PAHZZ

PAHZZ
XADZZ
XAHZZ

PFDZZ
XADZZ

XAHZZ

(3)
CAGEC

72582
72582

72582
72582
72582

72582
72582

72582

(4)
PART
NUMBER

5228601
5229292

5226338
5229292-1
5226338-1

5226393
5229292-2

5226338-2

T™ 9-2320-279-24P

(3)
DESCRIPTION AND USABLE ON CODES(UOC)

,NUT, INJECTOR,VALVE .c.ccccovcscvescncnncs
.PLUNGER AND BUSHING USED ON ENGINE ..
aA/® 8087-789%

.PLUNGER AND BUSHING USED ON ENGINE ..
A/N 8083-7493

. .BUSHING USED ON ENGINE A/N .c.cocvveee
8087-7899

. .BUSHING USED ON ENGINE A/N ...ccccon0e-
8083-7493

..PIN,STRAIGHT ,HEADLE ...cccoc0ccceccvonco
. .PLUNGER USED ON ENGINE A/N .ccccccvee
8087-7899

. .PLUNGER USED ON ENGINE A/N .ccccecnve.
8083-7493

END OF FIGURE
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CATERPILLAR UNIT INJECTOR

COMBAT EARTHMOVER (DEUCE)



TM 5-2430-200-24P

Parts Manual

Deployable Universal Combat
Earthmover (DEUCE)

30/30 (Model DV100)
NSN: 2430-01-423-2819

PIN:7RR00003-Up (Machine)
4CW00222-Up (Engine)

Approved for public release; distribution is unlimited.

Headquarters, Department of the Army March 1, 2001
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TM5.2430-200-24P

FUEL SYSTEM

=[]

lrer]  PART [ReF] PART

NOTE o | numeer | 7Y PART NAME NoTE [ o] numBer | Q7Y PART NAME
1] 1167150 1] INJECTOR GP
2] 1148718 1{ SEAL-FUEL SYSTEM

R —
1197001 PUMP GP-FUEL INJECTOR
Part of 1420725 Engine Ar-Core

119




CUMMINS PT PUMP

ROUGH TERRAIN CONTAINER HANDLER



TM 10-3930-675-24P

ORGANIZATIONAL, DIRECT SUPPORT, AND GENERAL SUPPORT
MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LISTS (RPSTL)
(INCLUDING DEPOT MAINTENANCE REPAIR PARTS)

FOR

ROUGH TERRAIN CONTAINER HANDLER (RTCH):
RT 240; 53,000 LB CAPACITY; 4X 4
(NSN 3930-01-473-3998)

Approved for public release; distribution is unlimited.

HEADQUARTERS, DEPARTMENT OF THE ARMY
JULY 2001



SECTION I TM 10-3930-675-24P

Raadd

3740027

Figure 30. Fuel Injector



SECTION I
(1} (2)
ITEM SMR
NO  CODE
1  PAFZZ
2  PAFZZ
3 PAFZZ
4  PAFZZ
5  PAFZZ
6  PAFZZ

(3)

NSN

5331-01-425-8570
5331-01-425-8569

5331-01-425-8568

™ 10-3930-675-24P

(4)

CAGEC

15434

15434
15434
15434
15434

15434

(5)
PART
NUMBER

3882793

4022914
4026222
3070138
3070137

3070136

30-1

(6) (7)

DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 03 FUEL SYSTEM
GROUP 0301 CARBURETOR, FUEL INJECTOR

FIG. 30 FUEL INJECTOR

SCREW, TWELVE POINT CAP ............ 6
M 10 X 1.25 X 75

CLAMP, INJECTOR ... ...t innennann 6
INTECTOR + v tv e e ivseenesaaanansssnnn 6
[ 2 = 5. (R 1
O-RING ..t iin i i iseanaanaacecanennan 1
O-RING .. ittt it caienennaaannas 1

END OF FIGURE
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SECTION Il TM 10-3930-675-24P

3740051

Figure 31. Fuel Pump



SECTION H TM 10-3930-675-24P

(1) (2) (3) (4) (5) (6) (7)

ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 0302 FUEL PUMPS
FIG. 31 FUEL PUMP
1 PAFFF 2910-01-484-6145 15434 3090942 PUMP, FUEL ,METERING ...... ... ...ttt 1
2 PAOZZ 5365-01-484-6134 15434 3014575 .CAP,FUEL PUMP FILTER ............. 1
3 PAOZZ 5330-01-237-4961 15434 3021123 LBASKET .. it e 1
4 PAQZZ 5360-00-587-4570 15434 70700 .SPRING,HELICAL,COMP .............. 1
5 PAQZZ 2910-00-790-8736 15434 14648300 .FILTER ELEMENT,FLUID ............. 1
6 PAOZZ 5331-00-081-9299 15434 129888 O-RING « i i itev et vieeaccananneenens 2
7 PAOZZ 3010-01-484-6147 15434 3034451 VHOUSING,ACTUATOR - o0t ii i vaaaa s 1
8 PAOZZ 4820-01-312-4486 15434 3056009 DISK,VALVE .. vt i et i i ciiaas s 1
9 PAOZZ 4820-01-287-9742 15434 196057 DISK, VALVE L it iieieie v aaeae 1
10 PAOZZ 5310-00-082-1888 15434 129768 .WASHER, SPRING TENSI .............. 1
11 PACZZ 5340-00-084-7787 15434 129839 LCOVER,ACCESS . ..ttt iiscinaaaaes 1
12 PAQZZ 5945-01-426-4007 15434 3054608 .SOLENOID,ELECTRICAL ........ ... 1
13 PAOZZ 5305-01-325-5969 15434 3065944 .SCREW ASSEMBLY,PANEL ............. 4
14 PAFZZ 5306-01-484-3524 15434 3064109 SCREW,CAP,HEXAGON H .. ...... ... 4
15 PAFZZ 5310-01-481-2498 15434 3009330 WASHER,FPLAT ..t i ittt iiiinaannen 8
16 PAFZZ 3010-00-507-8347 15434 3046200 INSERT, FLEXIBLE COUP .. ....... ... 1
17 PAFZZ 5330-01-338-4829 15434 3069103 GASKET ...t i ieiinaeaanuonstnnnannnns 1
i8 PAFZZ 5310-01-381-1161 15434 3044360 NUT, PLAIN,HEXAGON .......c.vuenenann 4

END OF FIGURE
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CATERPILLAR CAM ACTUATED PUMP

100KW GENERATOR



AIR FORCE TO 35C2-3-442-14

ARMY TM5-6115-600-24P

NAVY PUBLICATION NAVFAC P-3-628-24P

MARINE CORPS SL-4-07464B
TECHNICAL MANUAL

ORGANIZATIONAL, INTERMEDIATE
(FIELD)(DIRECT AND GENERAL SUPPORT)
AND DEPOT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS LIST

GENERATOR SET, DIESEL ENGINE
DRIVEN, TACTICAL SKID MTD.
100 KW, 3 PHASE, 4 WIRE,
120/208 AND 240/416 VOLTS

BASIC AND ALL CHANGES HAVE BEEN MERGED TO MAKE THIS A COMPLETE PUBLICATION

DOD MODEL CLASS HERTZ NSN
MEPGOTB PRECISE 50/60 6115-01-036-6374

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE NEN

MEPOO7TBWF WINTERIZATION KIT, FUEL BURNING 6115-01-131-7228
MEPOO7BWE WINTERIZATION KIT, ELECTRIC 6115-01-135-6165
MEP116AQM WHEEL MOUNTING KIT 6115-01-135-6165

DISTRIBUTION STATEMENT A - Approved for public release; distribution is unlimited.

Published Under the Authority of the Secretary of the Alr Force, Army, Navy, and Marine Corps

4 MAY 1992 CHANGE 4 - 21 DECEMBER 2001
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Figure 40. Fuel Injection Pump (Sheet 1 of 4)
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AIR FORCE T.0. 35C2-3-442-14
ARMY TM5-6115-600-24P
NAVY NAVFAC P-8-628-24P
MARINE CORPS SL-4-07464B
SECTION Il. REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE {FIELD)
(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE
) ) 3) @ &) &5) (URN)
ILLUS- SMR CODE UsSMC DESCRIPTION Qry
TRATION USABLE INC [ QTY
alb a b < d b NATIONAL REF NUMBER ON PER
FIG |ITEM AR REPL STOCK & WR CODE CODE UM |UNIT EQUIP
NO. | NO. FORCE | NAVY |[USMC FACTOR NUMBER
GROUP U5 FUBL SYSTEM
PEFEM | PAFPR | PAHZZ | PAMB o3 2910011254519 | PUEL INIECTION PUMP BA 1} 1
a2 1208
w 1 iPaazz | ParZz [PaAzz (Pamz | D! 08 5306-00-261 4453 BOLT, HEX BAl B =
sie1s 11083
w0 2 |paz|earz |Paz (rPamz| p| o S306:00-721-5679 BOLT, HEX Bl a4l
96580 11083
3 | paMzz | PARRZ | PMHZZ | PAMZZ £30 5330.01-068-7345 GASKET, P/O KIT PN GN1133 BA 1 %
%43 11088
« | pazz | pArR |PAIZZ | PARZZ 006 4732-00.085-1412 BLBOW EA 1] 1
T2 11083
an | parz | arz |pamzz | Panz 20 4820.01.0534586 ELBOW, CHECK VALVE EA 1] 1t
aNis2s 11083
s | pauzz | Parzz | PARzz | PAMZZ £ 533001-058- T34 GASKET, PO KIT P/N 8N1133 BA 1]
aNoTm 11083
| ¢ |eamz|eam |Pauz |eamz 208 2910:01-068-9785 pisc BA N
w336 1ees
7ix xB xe xB HOUSING wa | 1] 1
1m0 11088
s | pavzz | PAVZZ | PANZZ | PAMZ 4520.01-103-3732 VALVE ASSY EA 1ot
12083
9 | PaMZZ | PAFZZ | PAMZZ | PAMZZ o8 £730.01-106-4024 UG BA N B
anxs0 11083
w 0 | paz] ez ez | ranz 2910.01-068-5095 CHANNEL BA 0 Y
NI 11088
1 | pazz | parzz |PANZZ | PAMZZ 230 $330.01-069-0985 GASKIT,PO KITP/N &41133 BA O
rr) 11083
1 | panzz | PArzz |PaMz | Paz 08 2520.01-067- 2179 BA a1
4180 11083
| 13 | PAMZZ| PAFZZ |PAIZZ | PAMZZ 20 5365-00-194-4472 PACKING, POKIT B/N €N1133 Bl 1} 1
anss3 11083
w| | paszz| Pz |Pamz | Panzz 0 5330.01-127-8567 GASKET, PO KITE/N Q¥1133 BA 1|
ANS? 11083
1 | Az | PaPZZ |PARZZ | PANm2 2510011289150 COvER A 1| 1
aNas 11083
15 | AP | APF [ AHIZZ | AHZZ PUMP, FUEL DJECTION BA 1) 1
05 1108
w | pamzz | Parzz |PAzz |PAHZZ| D 008 5305-00-004-7245 BOLT, HEX Al 2| 2
nesa 11083
| 18 | PAVZZ | PAFZZ [PAFEZ | PAYZZ 291001-140-8212 COVER ASSY eal 1} 1
A9 11083
1 | panzz | Parz  |Pamzz |Pazz| D 008 5306.01-004-7524 BOLT, HEX gA 1] 1
3200 11083
w| 2 |pumz] ez (PAHzZ | PAHZZ 0 $330-00-613-6500 SRAL PO KIT PN 6N1133 EA 1| 2
nen 11089
w| 2 jramz|earzz (pAHZZ |Pamzz| D| o8 5305010254359 SCREW ASSY BAl 1] 1
ena2 11083
» |pamzz| parzz Jeamzz |Pamz| D) 08 531000-138-0258 NUT ea| 1| 1
4B2002 11083
3 | panzz | vz (PARZ (PARZZ| D) M0 5310.00-045-3289 WASHER, LOCK el 1] 1
M3z 11083
2% | panzz| earzz |PAnzz |Pamzz| D] a0 5310:00-450-0414 WASHER, FLAT sal 1| 1
SFI1326 11083
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AIR FORCE TO 35C2-3-442-14

ARMY TMS-6115-600-24F
NAVY NAVFAC P.8-628-24P
MARINE CORPS SL.4.074648

)5

Figure 40. Fuel Injection Pump (Sheet 2 of 4)
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AIR FORCE
ARMY
NAVY

MARINE CORPS

T.0. 35C2-3-442-14
TM5-6115-600-24P

SECTION . REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE (FIELD)
(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE

NAVFAC P-8-628-24P

SL-4-07464B

1(5)

(1) @ 3 “) ) 0| ®
1LLUS- SMR CODE usme QrTy UsMC
TRATION USABLE INC | QTY
a | b a b < d b NATIONAL REF NUMBER ON IN | PER
AG ITEM AR REPL STOCK & MFR CODE CODE  [UM [UNIT EQUIP
NO.| NO. ARMY [FORCE | NAVY [USMC FACTOR NUMBER
GROUP (S - PUBL SYSTEM -CONTINUED
FUEL INECTION PUMP -CONTINUED
2 | paszz | PAvzZ |PANZZ | PAHZZ | D| M0 $310-01-023-9105 WASHER, FLAT BA 1 1
1P 11083
% | xouzz| parzz |PANZZ (PAIZZ| B 008 291001-104-9318 COVER EA 1 1
- o83
2 | pauzz | PAFZZ |PANZZ | PAHZZ mo $330.01.034-3368 GASKET, /O KITP/N 6N1133 BA 1 1
41508 11083
2 | PAHZZ | PAFZZ |PAHZZ | PAMZZ 030 5330-00-292-0577 PACKING, PO KIT PN €N1133 EA 1 1
WS28775.007 96306
29 | PAMZZ | PAFZZ |PAHZZ | PAMZZ| D| 005 2530.01-068-9709 SHAPT EA 1 1
NS 1083
30 | PAHZZ | PAFZZ |PAZZ | PANZZ| D} M5 $360-01-003-9435 PRING EA 3 1
4Ne0s 11083
aw M |Paxzz| PAvzz (PAHZZ |(PAMZZ | D| 008 2910010641512 VALYE EA 1 1
T 11083
32 | PAMZZ | PAFZZ |PAMZZ | PAHZZ| D| 08 5305-01-024-4794 SCREW, PAN HEAD 11083 BA 1 7
1 | pAuzz | PAMZZ |PAZZ |PAMZZ | D) 2 4310010689773 BA 1 6
NS 11083
3 | paszz | PAPZZ |PaRZ (PAN2ZZ| D} 005 2910-01-125-4534 SHAFTASSY BA 1 1
4NGST2 11083
an| 35 | PAHZZ | PAFZZ |[PAHZZ (PAHZZ| P| D8 3120-01-022-2955 BA s s
aRne 1083
a0l 3 | AFF | AFF Al AHH 2910-01-024-0963 PUMP ASSY - EA 6 6
3 | pAMzzZ | PAFZZ |PAMZZ |PAHZZ | D} 013 5365-01-024-3138 RING EA 1 &
a2 1083
3 | PAMZZ | PAFZZ |PANZZ | PAHZZ 03 2510.01-026-09 PUMP, FUEL INJECTION o BA 1 s
n
3 | xa XA xA XA BARREL EA 1 6
AN 1083
© | xa XA XA XA EA 1 6
aN1764 noss
w 4 | XA XA XA XA : BA 1 6
, a6 noss
42 |panzz| parzz |Pamzz |pazz| D} 008 2910-01-004-1513 BONNET EA 1 6
aN29 11083
o | Panzz | pAFZz |{PAHZZ {PAMZZ | D] 008 251000-923-2466 VALVE EA 1 6
9BL320 13
@ wu |{pawzz| parzz (Pamz [PAHZZ | D 015 5360-01-024-2608 SPRING BA 1 5
3> 11083
48 | PAMZZ | PAFZZ |PAHZZ |PARZZ| D| 013 $310-01-062.0380 WASHER BA 1 6
ANZI28 nox3
4 | PAHZZ | PARZZ |PAHZZ | PAHZZ | DI OIS 5360-01-105-5599 SPRING BA 1 6
SNSBS2 11083
& | paMzz | PAFZZ | PARZZ | PAMZZ o0 S330-00-310-6575 SBAL, P/O XIT F/NI133 11083 BA s s
3
a8 | paMZZ | PAFZZ |PAMZZ |PAHZZ| D| 008 291001-1254520 Ea s 6
137 1083
o | PAZzz | PAFZZ |PAMZZ | PAHZ | D| 009 2910-01-024-2868 ROLLER EA ] 6
asss 1083
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AlR FORCE T.0. 35C2-3-442-14

ARMY TM5-6115-600-249
NAVY NAVFAC P-8-628-24P
MARINE CORPS SL-4-07464B

Figure 40. Fuel injection Pump (Sheet 3 of 4)
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AIR FORCE
ARMY

NAVY

MARINE CORPS

T.0. 35C2-3-442-14
TM5-6115-600-24P

SECTION Il. REPAIR PARTS FOR ORGANIZATIONAL, INTERMEDIATE (FIELD)
(DIRECT AND GENERAL SUPPORT) AND DEPOT MAINTENANCE

NAVFAC P-8-628-24P

S14-074548

;(6)

(1} @ ) @ 5 | @
SMR CODE usMe DESCRIPTION QTY USMC
TRATION USABLE INC | QTY
a| b a b < d b NATIONAL REF NUMBER ON N | PER
FIG (ITEM AR REPL STOCK & MFR CODE CODE UM |UNIT EQUIP
NO.| NO. ARMY [FORCE | NAVY |[USMC |SS! IFACTOR NUMBER
GROUPOS - FUEL SYSTEM - CONTINUED
:I FUEL DIECTION PUMP - CONTIRUED
S0 | PAMZZ | PAFZZ |PAMZZ [ PAHZZ| D| 008 4730.01-023-3633 FITTING BA 1 2
P00t 1083
| 51 | PAREZ | PAFZZ |PAHZZ | PAMZZ | D| 008 4730-01-068-1124 SLEBVE, CAMSHAPT BA 1 1
T noss
0| 52 | PAMZZ | PAFZZ |PAHZZ |PARZZ | D| o8 5306-01-053-7366 EA ) 4
e 1083
0 53 | PAMZZ!| PAPZ |PANZZ | PAHZZ om0 S330-00-045-0494. PACKING, BYO KIT PN 6N1133 EA 1 1
40| s+ | PAMZZ | PAFZZ |PAMZZ | PAHZZ | D| 05 3020-01-034-0102 GRAR A 1 1
4N406 uoes
PAFZZ | PAFZZ |PAZZ | PAMZZ | D] 008 2910-01-147-3000 BODY ASSY, TRANSFER FUNP EA 1 1
L6863 11083
| 56 | PAMZZ | PAFZZ | PAMZZ | PAMZZ £30 £330-01-061-9380 SEAL, LIP-TYFE, PO KIT BN @133 BA 1 2
AN1S84 11083
| 57 | PAHZZ | PAFIZ |PAZZ | PAMZZ 30 $330-01-069-9381 SBAL,LIP-TYPE, POKITPAN6NII3S | EA 1 2
NGNS 11083
@ 3 | PAHZZ| PAFZZ |PAHZZ |[PAMZZ| D| 008 $315-00-406-7275 DOWEL EA 1 3
ssehe 11083
PaMZZ | PAFZZ {PAMZZ |PAMZZ | D| 005 5315-00-999-8416 SHAFT EA H 1
SHI804 11083
© & | xAa XA Xa XA 80DY BA 1 1
1nos3
& | pavzz | parzz (PANZZ [PAHZZ| D] 005 3020-01-104-2915 GEAR BA 1 1
nes 1083
© 62 | PAHZZ | PAFZZ |PAMZZ |PAHZZ{ D 08 5315-01-068- 9780 KEY EA 1 1
s 11083
6 | PAHZZ | PAFPF [ PAHZZ [PANZZ| D| 008 2910-01-107-2425 CAMSHAFT EA 1 1
a3 11083
& | parzz | parzz {vaPzz | PAFZZ | D] 0% 3040.01-142 5880 HOUSING ASSY BA 1 1
SHI570 12083
6 | PAHZZ | PAFZZ |PAMZZ |PAHZZ | D{ pis 5315.01-129-6772 PIN, SPRING BA s 6
aNses 1083
40| 66 | PAFZZ | PAFZZ [PAHZZ |PANZZ| D] 009 291000-063-2200 VALVE ASSY EA 1 1
1P2208 1083
& | PAHZZ | PAFZZ [ PAHZZ | PAHZR | D| 008 $307-01-103-3673 stup EA 1 1
ANsisL 11083
40, & | PAHZZ| PAFZZ [PARzZ | PAHZZ| D} ms $315.01-068-5711 PO, SPRING EA 1 2
a2z 11083
& | PAHZZ | PAFZZ |PAHZZ |[PAHZZ| D 0% 531501-069-1410 DOWEL EA 1 2
41426 11083
70 | PaHZZ | PAFZZ | PAHZZ | PAHZZ a0 3330-00-843-719¢ PACKING, PREFORMED,
POKITPN NS BA 1 2
206392 11083
n | xa XA XA xB HOUSING EA 1 1
anzs6 11083
T2 | PAHZZ | PAVZZ | PAHZZ | PAHZZ o5 3110-01-062-0950 BEARING BA 1 1
o 11083
73 | PAHZZ | PAFZZ {PAHZZ | PAHZZ 050 311001-062-6770 BEARING EA H 1
a 11083
7% | XA XA XA XA HOUSING, FUEL BA L 1
4N 11083
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ARMY TECHNICAL MANUAL TM 9-6115-545-24P
AIR FORCE TECHNICAL ORDER TO 35C2-3-444-4
NAVY PUBLICATION NAVFAC P-8-626-24P
MARINE CORPS STOCK LIST SL-400038G/07499A

TECHNICAL MANUAL

UNIT, DIRECT AND GENERAL SUPPORT, AND DEPOT
MAINTENANCE REPAIR PARTS AND SPECIAL TOOLS LIST

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL, SKID RTD.,
60 KW, 3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ NSN

MEP-006A UTILITY 50/60 6115-00-118-1243
MEP-105A PRECISE 50/60 6115-00-118-1252
MEP-115A PRECISE 400 6115-00-118-1253

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE NSN

MEP-006AWF WINTERIZATION KIT, FUEL BURNING 6115-00-407-8314
MEP-006 AWE WINTERIZATION KIT, ELECTRIC 6115-00-455-7693
MEP-006ALM LOAD BANK KIT 6115-00-407-8322
MEP-O06AWM WHEEL MOUNTING KIT 6115-00-463-9092

DISTRIBUTION STATEMENT A: Approved for public release; distribution is uniimited.

This manual supersedes TM 5-6115-545-24P/TO 35C2-3-444-4/NAVFAC P-8-626-
24P/SL-400038G/7499A, dated 27 December 1983, including all changes.

DEPARTMENTS OF THE ARMY, AIR FORCE,
NAVY AND HEADQUARTERS, MARINE CORPS
28 JUNE 1995




TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
S1.-400038G/07499A

Figure 102. Injection Pump and Related Parts.
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TM 9-6115-545-24P

TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/0749%A
" @ ® @ e on © 1oL e
|
ILLUSTRATION SMR CODE USMC NATIONAL USABLE ary luswe
FiG TEM N =
NO. NO. ARMY IFORCE |NAVY | USMC | SSI {FACTOR UMBER REF NUMBER CODE COPE UM UNIT JTEQUIP
INJECTION PUMP AND RELATED PARTS
102 1 PAFZZ | PAOZZ} XBGZZ|PAHZZ D 008 2810-00-133-9877 BUTTON THRUST EA 1 1
16144 (84760)
102 2 PAFZZ | PAOZZ] XBGZZIPAHZZ D 0158 5360-00-887-1536 SPRING. FHL, COMPRESSION EA 4 4
10541 {84780)
102 3 PAFZZ | PAQZZy XBGZZIPAHZZ D 010 5310-00-407-5575 WASHER, LOCK EA 1 1
10534 (84760)
102 4 PAFZZ | PAQZZ] XBGZZIPAHZZ D 008 §310-00-115-8223 NUT. PLAIN, HEX EA 1 1
10528 (84760)
102 5 PAFZZ | PAOZZ] XBGZ PAHZZ - 005 3020-00-110-8616 GEAR. HELICAL EA 1 1
4025303 (6N299)
102 6 OARZZ | PAOZZL XBGZZ I PAHZZ D 008 5315-01-056-3398 KEY EA 1 1
10274 {84760)
102 7 PAFZZ | PAOZZ] XBGZZPAHZZ D .008 5310-00-006-2434 NUT. PLAIN, HEX EA 2 2
010324 (E6N299)
102 8 CAFZZ § PAQZZE XBGZZ{PAHZZ D 010 5310-00-888-1477 WASHER, LOCK EA 2 2
43717180 (6N299)
102 g OAFHH | PAODL POBGOPAFHH i 180 2610-00-228-2799 PUMP, FUEL, METERING (SEE FIG EA 4 4
103 FOR BREAKDOWN}
DCMFCE29-2LQ {84760)
102 10 OAFZZ | PAOZZ] XBGZZIPAFZZ D 008 5310-00-732-0558 NUT, PLAIN. HEX3/8-24 EA 3 11
MS51968-8 (96906}
102 11 PAFZZ | PAQZZY XBGZZ|PAFZZ 010 5310-00-637-9541 WASHER, LOCK EA 3 185
MS83533846 (26808)
102 12 DARZZ | PAOZZ] XBGZZIPAFZZ D 010 WASHER, FLAT EA 3 37
(PART OF KIT NSN.
5330-00001-4948)
10518 (84760}
102 14 XBFZZ 1 XB XBGZZIXBHZZ PLATE, RETAINING EA 1 1
4026004 (B6N29S;
102 15 DAEZZ | PAQZZ] XBGZZPAHZZ - 008 2910-00-930-9358 ADAPTER, BEARING EA 1 1
4025249 (BN299)
102 16 IXBFZZ | XB XBGZZIXBHZZ STUD, THREADED EA 2 2
4025250 (6N292)
102 17 KFFZZ | PAOZZI KFGZZIKFFZZ 5330-00-890-3805 PACKING, PREFORMED EA 1 1
{PART OF KIT NSN:
53300-0001-4049)
42556861 (6N299)
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A

Figure 103. Pump, Fuel, Metering (Sheet 1 of 7).
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A

25 24 32 ®

as

= 37

Figure 103. Pump, Fuel, Metering (Sheet 2 of 7).
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Figure 103. Pump, Fuel, Metering (Sheet 3 of 7).
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
S1L-400038G/07T499A



Figure 103. Pump, Fuel, Metering (Sheet 4 of 7).
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A

102

101

Figure 103. Pump, Fuel, Metering (Sheet 6 of 7).
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TM 9-6115-545-24P
TO 35C2-3-444-4
NAVFAC P-8-626-24P
S1.-400038G/07499A

Figure 103. Pump, Fuel, Metering (Sheet 7 of 7).
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TM 9-6115-545-24P

TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A
& % & @ BESCRPTION RN
ILLUSTRATION SMR CODE USMC ATONAL LshnL arv luswe
FIG | ITEM NUMBER ; e
wo | No. |army JForce|navy |usmc | ssi |FacTor me REF NUMBER CODE  CODE 1y funiT |EQUIP
103 parrH paood peceolparrH | 1 | 180 | 2910-00.228-2799 | PUMP, FUEL METERING ea ] 1] 1
DCMFC529-2L0 (84760)
108 | 1 panzd paDzzl xBezzlParzz | D | 008 | 5305008460129 | SCREW. MACHINE ea | 3 | 3
MIS3526566 (96906)
103 | 2 panzA panzzl xeezzleanz | D | o010 | 5310002001218 | WASHER, LOCK ea ] 8 | 8
2239H (@5152)
103 |3 parnzd paozzd xsezzlparzz | o | 010 | 5310001940807 | WASHER, FLAT ea |l 7 |7
779343 (79500)
108 | 4 panzA panzzl xsazzlpanzz | D | oo | 4730002003412 | CONNECTOR ASSY ea | 1| 1
20154 (84760)
103 | 5 parzA papzzl xeezzlparzz | D | 008 | 2010003350320 | COVER GOVERNOR CONTROL ea | 1 |1
12106 (84760)
103 |6 KeHzZd kD | KFoZZ|KFHZZ GASKET, GOVERNOR COVER ea | 1 | 1
(PART OF KIT NSN
5330-00-401-5247)
27244 (84760)
103 |7 panzA paozzl xeezzlparzz | D | o0 | 5310005825765 | NUT, SELF-LOCKING, HEX eal 2 | 2
8527012 (18876)
103 |8 paHzA PaDzzl xBGZZIPAHZZ | D | 008 | s310-00934.9757 | NUT, PLAIN. HEX eal 2| 4
MS35649-282 (96906)
w3 |9 parzd panzzl xeezzlParzz | D | 010 | 5310001900752 | WASHER, FLAT ea ] 2 |2
10-9858 (59501)
103 | 10 panzA pabzzl xBezzlPArzz | D | o016 | 5310008307825 | WASHER, SHOULDERED ea |l 2 | 2
12500 (84760)
103 | 1 parzA paDzzl xBazz|PAzZ | D | 08 | 5365007864025 | BUSHING, RUBBER ea ]l 2 | 2
12513 (84760)
103 | 12 parzA papzzl xBazzlParizz | 1 | 020 | 5360-00691-7207 | SPRING, HELICAL EXTENSION YR E
12480 (84760)
103 | 13 pAHZA PADZZ| xBGZZ|PAHZZ 536500-209-3148 | BUSHING, RUBBER ea ] 1 |4
16396 (84760)
108 | 14 PAHZZ PADZZ| XBGZZ|PAHZZ 2010-00-832-0122 | ARM ASSY PUMP ea | 1 ]9
16278 (84760)
103 | 15 paHZZ PADZZ| xBGZZ |PAHZZ 2020-00-867-2459 | FRAME ASSY, SOLENOID eal 1 |1
22316 (84760)
108 | 16 pAFzZ| PADZZ| xBGZZ|PAHZZ 008 | 5305.01-007-1321 | SCREW, CAP. SOCKET HEAD ea ]l 1 |1
12096 (84760)
103 | 17 | parzz PaDzz| xBozzlPanzz | D | o008 | 5305-00.078-9368 | SCREW. CAP, SOCKET HEAD ea | 1 |1
M&16997-30 (96906)
108 | 18 paFzz| PADZZ| PAGZZ|PAHZZ 010 | 5310-00-559-0070 | WASHER, LOCK eal 1| s
MS35333-38 (66906)
108 | 19 xeFzzl x8 | xBozz|xeHZZ LEVER, ADJUST SHUNT ea | 1 |1
12678 (84760)
103 | 20 parzzl panzzl xsezzlPanzz | D | o008 | s305.00891-8979 | SCREW, MACHINE ea | 2 | 2
12972 (84760)
108 | 21 parz Panzz xBezzlpanzz | D | 008 | 5310009351243 | NUT, PLAIN. HEX ea | 2 | 2
12174 (84760)
103 | 22 parzzl panzz xeezzlparzz | + | 020 | 2910.00897-2545 | SHAFT AssY ea | 1 |1
12237 (84760)
103 | 23 parizd paDzzl xeezzlParizz | - | o0 | 2010000662400 | CAM ASSY, SHUNT eal| 1 |
14966 (84760)
103 | 24 panzA paDzz xBazzlparzz | - | o020 | 2010002049549 | SHAFT ASSY. THROTTLE Al 1 | 1
17619 (84760)
103 | 25 panzd PanzA xBozzlPabzz | D | 006 | 5305-00024-6276 | SCREW, CAP. SOCKET HEAD eal 2 |2
16965 (84760)
103 | 26 parzA paDzZ xBezzlParzz | D | 010 | 5310009351243 | NUT, PLAIN HEX ea ]| 1 | 3
12174 (84760)
w03 | o7 pAHZA PADZZ xBGZZ| PAHZZ 5305.01-238-3122 | SCREW. THROTTLE SPRING eal 1 |1
12099 (84760)
103 | 28 panzd paozzd xsezzlPanzz | O 08 | 5340007861550 |  RETAINER HELICAL eal 111
13010 (84760)
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T™ 9-6115-545-24P

TO 35C2-3-4444
NAVFAC P-8-626-24P
SL-400038G/07499A
o 2 S @ DESCSE)PTION T °
R
ILLUSTRATION SMR CODE USMC NATIONAL USABLA oty | usma
@) ) ° A?R ¢ ¢ ° REbPL STOCK MFR ON ”!\;\IC g;;
FIG ITEM iU R
NO. NO. | ARMY | FORCH NAVY | USMC| SSi |FACTOR NUMBE REF NUMBER CoDE  CODE U/ | UNIT| EQUIH
103 29 PAHZZ | PADZ4 XBGZZ PAHZZ 040 5380-00-751-8916] SPRING, HELICAL EA 1 1
13003 (84760}
103 30 PAHZZ | PADZA XBGZ4 PAHZZ .008 530500-788-3735 SCREW. MACHINE EA 1 2
12957 (84760)
103 31 XBHZZ | XB XBGZA XBHZZ] - .008 LEVER ASSY EA 1 1
20283 (84760)
103 32 KFHZZ | KD KFGZA KFHZZ WASHER, FLAT (PART OF KIT NSN: EA 2 2
533000-401-5247}
14408 (84760)
103 33 KFHZZ | KD KFGZZA KFHZZ PACKING, PREFORMED (PART OF EA 3 3
KIT NSN: 5330-00-401-5247)
17438 (84760)
103 34 XBHZZ | XB XBGZA XBHZZ CAP. IDLER, ADJ EA 9 1
17602 (84760)
103 35 XBHZZ | XB XBGZA XBHZZ SPACER, THROTTLE EA 2 2
16587 (84760)
103 37 PAHZZ | PADZ4 PAGZH PAHZZ .020 2910-00-148-6557 HOOK, ASSY EA 1 1
20226 (84760}
103 38 PAHZZ | PADZA XBGZZ PAHZZ} D .008 5305-00-250-5613 SCREW, MACHINE EA 1 1
12360 (84780)
103 39 PAHZZ | PADZEA XBGZA PAHZZ 010 5310-00-400-8585] WASHER, SPRING EA 1 1
12362 (84780)
103 40 PAHZZ | PADZ4 PAGZ4 PAHZZ} - .008 3040-01-230-9081 LINKAGE ADJUST EA 1 1
20225 (84760)
103 41 XAHZZ | XA XBGZ4 XBHZZ HOOK, GOVERNOR EA 1 1
17604 (8t760)
103 42 PAHZZ | PADZA XBGZA PAHZZ| D 008 5360-00-335-9237 SPRING EA 1 1
11919 {84760}
103 43 KFHZZ | KD KFGZA KFHZZ PLUG. PIPE (PART OF KIT NSN. EA 1 1
5330-00-401-5247)
15821 (84760)
103 44 PAHZZ | PADZ4 XBGZZ PAHZZ] - .008 4730-00-459-6077 PLUG, ADJUSTABLE EA 1 1
15228 {84760}
103 45 PAHZZ | PADZA XBGZ4 PAHZZ| D 030 4730-00-897-2460 BOLT, FLUID PASSAGE EA 1 1
17058 (84760)
103 46 KFHZZ§ KD KFGZA KFHZZ PACKING, PREFORMED (PART EA 1 2
OF KIT NSN: 533-00-401-5247)
12406 (84780)
103 47 PAHZZ | PADZ4 XBGZA PAHZZ| - 020 2910-00-898-4926 ELEMENT, FILTER EA 1 1
15225 (84780)
103 48 KFHZZ Y KD KFGZA KFHZZ WASHER, FLAT (PART OF KIT NSN EA 1 1
5330-0-401-5247)
15627 {84780}
103 49 KFHZZ ] KD KFGZA KFHZZ PACKING, PREFORMED (PART OF EA 1 1
KIT NSN' 5330-00-401-5247)
11507 (84780)
103 50 PAHZZ | PADZ3 XBGZ4 PAHZZ} D 020 5360-00-418-4365 SPRING, HELICAL COMPRESSION EA 1 1
15913 84780
103 51 PAHZZ | PADZ4 XBGZZ4 PAHZZ] - .008 2910-00-321-8737 PISTON, REGULATING EA 1 1
11508 (84760)
103 52 KFHZZ | KD KFGZ4 KFHZZ SEAL, PISTON (PART OF KIT NSN EA 1 1
5330-00-401-5247)
17056 (84760}
103 53 XBHZZ | XB XBGZ4 XBHZZ| - .aos PLATE, END EA 1 1
15877 (84760)
103 54 PAHZZ { PADZA XBGZZ PAHZZ! D 008 5305-00-788-4028 SCREW, EXTERNAL EA 4 14
11532 (847860)
103 55 PAOZZ| PADZA XBGZ4 PAHZZ| - .008 2910-00-801-0753 THRUST, PLATE, FUEL EA 1 1
15875 (84760}

292



T™ 9-6115-545-24P

TO 35C2-3-444-4
NAVFAC P-8-626-24P
Si.-400038G/07499A
ILLUSTRATION SMR CODE USMC CATIONAL LonnLe arv luswe
FIG | (TEM , _
no | No. |army JForce|navy | usmc | ssI |[FACTOR NUMBER  |REF NUMBER CODE  CODE |y UNIT |EQUIP
103 ss | panzd panzzl xeezzlpanzz | - | ooe | s3s00-992-7084 | SPACER SLEEVE A | 1| 1
11525 (84760)
108 | 57 panzA paDzzl xBozZlPARZZ | - | 008 | 530009002564 | SPRING, HELICAL COMPRESSION ea |l 2 | 2
15699 (84780)
103 | 58 panzd paDzzl PaczzlPAHZZ | - | 020 | 2010-00148-6555 | BLADE. TRANSFER PUMP En ] 4 | 4
20804 (84760)
108 | 50 00-401k5247)
11320 (84760)
108 | 60 parzA paDzzl xeezzlPanzz | D | 008 | 291000208974 | LINER TRANSFER PUMP ea | 1] 1
18658 (84760)
108 | &1 xsHzZd x8 | xBezz|XBHZ CAP ASSY ea l 1 |1
13567 (84760)
103 | e KFHzA KD | KFGzz |KFHZZ PACKING, PREFORMED (PART OF ea | 1 |1
KIT NSN- 5330-00-401-5247)
12066 (84760)
108 | 63 XBHzZl X8 |xBGZZiXBHZZ GUIDE, CONTROL ROD TR R E
20023 (84760)
108 | 64 PAHZZ PADZZ| XBGZZ|PAHZZ 5310-00-877-4957 | WASHER Al 11
13572 (84760)
103 | 65 KFHZA KD | KFGZZ|KFHZZ PACKING, PREFORMED (PART OF ea l 1] 4
KIT NSN- 5330-00-401-5247)
13550 (®4760)
108 | 66 paHZZ PADZZ| xBGZZ|PAHZZ 5315-00-786-3998 | PIN. LOCKING ea ]l 1 )1
13554 (84760)
108 | e7 xeHzdxs | xBGzz| xBHZZ ROD ASSY, CONTROL Al 1 |1
18275 (84760)
108 | 68 xeHzd xa | xBozz|xeHzz SPRING, COMPRESSION eal 1|1
13558 (84760)
103 | eo paHZZ PADZZ| XBGZZ|PAHZZ 5310.00-791-9437 | NUT. PLAIN, HEX eal 2 | 2
12288 (84760)
103 | 70 KFHZZ PADZZ| KFGZZ |KFHZZ 5330.00-641-8286 | SEAL (PART OF KIT NSN: eal 2 |2
533040-401-5247)
11588 (87460)
108 | 71 xeHzd x8  |xsezzlparzz | 1 | .0z0 SHAFT, GOVERNOR ea ]l 1 |1
20224 (84760)
108 | 72 xsHzAd x8 | xsezz|xeHzz ARM, GOVERNOR eal 1] 1
20219 (84760)
1w | 73 parzd panzzl xeezzleanzz | o | oos | 2010007800838 | PISTON ASSY PUMP ea |l 1 |4
16572 (84760)
103 | 74 pAHZZ PADZZ| xBGZZ|PAHZZ 008 | 2910-00-200-3204 | BARREL ASSY eal 1 |
16568 (84760)
103 | 75 panzd PaDzZl xeczzlearzz | D | 015 | 5360-01-032-3146 | SPRING. HELICAL COMPRESSION ea | 1 | 1
20475 (84760)
w03 | 78 XBHZA xB | xBCZZ|XBHZZ ARM ASSY. METER eal 1 |1
22134 (84760)
108 | 77 paHzA paDzZ xeczzlParzz | - | oo | s365-00-877-4952 | SHIM eal 1 |1
111610 (84760)
103 | 78 oanzA panzz xeezzlparzz | | | 020 | 2010010543816 | METERING VALVE, FUEL ea |l 1 |1
20849 (84760)
103 | 79 Pz PADZZ xBGzZIPAHZZ | D | 008 | 5365-00485:0007 | SPACER, PLATE ea | 1 |1
16575 (84760)
103 | 80 pAHZA PACZZ XBGZZ|PAHZZ 5130.01-014-6985 | SHIM. METERING VALVE Al v v
16576 (84760)
108 | 8t xBHzA xB | KkBGZZ|PAHZZ | D | 008 PLUG, PISTON HOLE eal 1 |1
15752 (84760)
103 | & pazA paDzZl xBzz|PAHZZ | - | 008 | 5330009746643 | PACKING PREFORMED eal 2 |2
12764 (84760)
103 | 83 PAHZZ PADZZ| PAGZZ|PAHZZ 5330.01-014-6985 | PACKING, PREFORMED eal 2 |2
20113 (84760)
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TM 9-6115-545-24P

TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A
) 2 & @ DESCOPTION 101 °
ILLUSTRATION SMR CODE USMC CATIONAL ssad arv | usmc
@ o A ¢ REPL STOCK MFR ON el it
FIG ITEM NUMBER
vo. | NO. | ARMY |FORCEl NAVY | usMc| SSI [FACTOR Y REF NUMBER CODE  CODE 1 ym! unit| EQUIF
103 | 84  |paHzz| PADZ | xBGZAPAHZZ 008 | 2910004536237 | PISTON, ADVANGE, FUEL eal 1| 1
17631 (84760)
103 | &5 |parzz| PaDZq xBGZA PAHZZ 008 | 5365004506003 | PLUG, MACHINE THREAD eal 1] 1
15739 (84760)
103 | 88 |kerzz| ko | kFozg kFHZZ SEAL. ADVANCE (PART OF KIT 1]
NSN: 533000-401-5247)
12766 (84760)
103 | &7 |paHzz| PADZ4 xBGZA PAHZZ 008 | 531500-128-1186| PIN. ADVANCE eal 1] 1
15740 (84760)
103 | 88 |paHzz| PaDZA xBGZA PAHZZ 020 | 4820004321232 | CARTRIDGE. RELIEF VALVE eal 1| 1
22238 (84760)
103 | 8o |kenzz| ko | KFezd KFHZZ GASKET (PART OF KIT NSN: eal 1] 4
5330-00-401-5247)
15750 (84760)
103 | 90 |parzz| PaDzd xBGZA PAHZZ o008 | 201000932-4787| RING, FUEL INJECTOR eal 1] 1
18967 (84760)
103 | 91 |panzz| PADZA xBGZA PAHZZ 008 | 5360.00058.6555| SPRING, HELICAL COMPRESSION eal 1] 1
12685 (84760)
13 | 22 |xeuzz| x8 | xBezq xeHzz WASHER, SPRING eal 11 1
17634 (84760)
103 | 93 |xeHzz| x8 | xBezq xBHZZ RING, ADVANCE SPRING eal 1] 4
17635 (84760)
103 | 94 |xeHzz| x8 | xeezd xsHzz PLUG, PISTON eal 1] 1
18972 84760)
13 | 5 |xeHzz| x8 | xBozq xBHZZ SCREW, ADVANCE eal 1] 1
21721 (84760)
103 | 96 |paHzz| PaDZq xBGZ4 PAHZZ 008 | 5310008915708 | NUT, PLAIN, HEX eal 1] 1
13807 (84760)
103 | o7 |pamzz| paDZE xBGZA PAHZZ 008 | 2010001281185 | CAP. ADJUSTING SCREW eal 1| 1
11611 (84760)
103 | 98 |paHzz| PADZ] xBGZ4 PAHZZ 008 | 2010011177252 | BEARING. SLEEVE ea|l 1] 1
21312 (84760)
103 | 99 |parzz| PaDZd xBOZA PAHZZ 2010-00-200-1528 |  WEIGHT, GOVERNOR eal 6] &
20214 (84760)
103 | 100 |paHzz| PADZE xBGZA PAHZZ 3120.00-3934067| WASHER. GOVERNOR eal 1] 4
20222 (84760)
103 | 101 |pamzz| PaDzd xBGZA PAHZZ 008 | 5365007864027 | RING, RETAINING eal 1] 1
11208 (84760)
103 | 102 |pamzz]| PaDZd xBOZA PAHZZ 008 | 5365007863964 | SPACER, PLATE eal 2| 2
11212 (84760)
103 | 108 |PaHzz| PADZ] xBGZA PAHZZ 000 | 201000780-1824| CAM. RING FUEL PUMP eal 1] 1
21688 (84760)
103 | 108 |keHzz| ko | KFoZd KEHZZ PACKING, PREFORMED (PART OF eal 1] 4
KIT NSN. 5330-00-401-5247)
11304 (84760)
103 | 105 |paHzz| PaDZd xBGZA PAHZZ 008 | 536500-128-1189 | RING, RETAINING eal 1] 1
15835 (84760)
103 | 106 |paHzz| PADZR PAGZ] PAHZZ 020 | 2910.00-148-6556] WEIGHT. RETAINER ASSY eal 1| 4
20229 (84760)
103 | 107 |kenzz| ko | kFozg kFHZZ RETAINER, PACKING (PART OF eal 1| 4
KIT NSN' 533000-401-5247)
17513 (84760)
103 | 108 |xarzz| xa | xBG74 XAHZZ HUB ASSY PUMP eal 1| 1
19536 (84760)
103 | 100 |xaHzz| xa | xBozq xamzz RETAINER ASSY eal 1] 1
20227 (84760)
18 | 110 IxeHzz| xa | xaczd xaHzz HYDRAULIC HEAD AND ROTOR eal 1] 1
ASSEMBLY
20155 (84760)
103 | 111 |xeHzz| xe | xsezg xHzz PIN, ROTOR eal 1| 1
15345 (84760)
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TM 9-6115-545-24P

TO 35C2-3-444-4
NAVFAC P-8-626-24P
SL-400038G/07499A
o 2 & o DESC(s)PT!ON N
R R
ILLUSTRATION SMR CODE USMC NATIONAL UsaBLE ary lusme
NN OV R R T T O =T MR ON W | Per
FIG | ITEM UMBER
No. | NO.  |ArRMY |FORCE|NAVY | USMC | SSI [FACTOR NUMBE REF NUMBER CODE  CODE |y funiT |EQUIP
103 | 140 | KFHZZ KD  |KFGZZ| KFHZZ PACKING. PREFORMED (PART OF EA 2] 2
KIT NSN* 5330-00-401-5247)
10453 (84760)
103 | 141 XBHZZl XA | xBGZ |xBHZZ HOUSING ASSY EA | 1 1
17979 (84760}
103 PAHZA PADZZ| PAGZZ|PAHZZ | - | 050 | 5330-00-401-5247 | GASKET SET EA | 1 1
16369 (84760)
99 10 12 - WASHER
102 13 1- SEAL
103 |6 1 .GASKET, GOVERNOR COVER
103 32 2 - WASHER
103 | 33 3 - PACKING, PREFORMED
103 | 43 1-PLUG, PIPE
103 46 2 - PACKING, PREFORMED
103 48 1 -WASHER. FLAT
103 49 1 - PACKING, PREFORMED
103 52 1 -SEAL. PISTON
103 59 1- PACKING. PREFORMED
103 | 62 1 - PACKING, PREFORMED
103 65 1 - PACKING PREFORMED
103 | 70 1 -SEAL
103 | 89 1 - GASKET
103 104 1- PACKING, PREFORMED
103 107 1- RETAINER. PACKING
103 133 1 - RETAINER WITH PACKING
103 139 1- PACKING. PREFORMED
103 140 2 - PACKING. PREFORMED
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ARMY ‘™™ 9-2815-255-24P
AIR FORCE TO 3861-95-4
MARINE CORPS TM 2815-24P/2
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FIGURE 18. ¥uel Injection Pump (Sheet 1 of 2)
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ARMY TM 9-2815-255-24P
AIR FORCE TO 3861-95-4
MARINE CORPS TM 2815-24P/2

97

FIGURE 18. Fuel Injection Pump (Sheet 2 of 2)



ITEM
NO. ARMY

1 PAFHH
XDHZZ
PAHZZ

W

PAHZZ
PBHZZ
PBHZZ
XDHZ 2
PAHZZ

W -3 O U s

[X=1

XDHZZ
10 PAHZZ
11 XDHZZ
12 PBHZIZ
13 XDHZZ
14 XDHZZ
15 PAHZZ
16 ¥XDHZZ
17 PBHZZ
18 PBHZZ
19 PAHZIZ
20 XDHZZ
21 XDHZZ
22 XDHZZ
23 PBHZZ
24 PAHZZ
25 PBHZA

28 XDHZZ
29 XDHZZ
30 PBHZZ
31 PAHZZ
32 PBHIZZ
33 XDHZZ
34 PARHZZ

2]

SMR
b.

AIR
FORCE

PAFHH
ZA
PAOZZ

PAQZZ
PBOZZ
PBOZZ
XA

PAOZZ

XA
PAOZZ
XA
PBOZZ
XA
XA
PAOZZ
XA
PBOZZ
PBOZZ
PACZZ

ZA
XA
PBOZZ
PAOZZ
PBOZZ
XA
PAOZZ

CODE
¢, d.

NAVY USMC

XBHZZ
XBHZZ
PBHZZ
PRHZZ
PBHZZ
XBHZZ
PAHZZ

FSCM

78514
8476C
OBND4
8476C
75755
8476C
8476C

ARMY TM 9-2815-255-24P
ATR FORCE TO 38G1-95-4
MARINE CORPS ™ 2815-24p/2

{4 {5) (6) (n
USMC
QTY
PART DESCRIPTION AND PER
NUMBER USABLE ON CODE (UOC) QTY EQUIP
/.S ¢j 3 GROUP 05 - FUEL SYSTEM
Los 2 gIUGﬁPlB FUEL INJECTION
04806 PUMP, FUEL, METERING 1l
21251 .CONNECTOR ~ RSSY. Lo
27607 Vi Fom .O-RING , PART OF KIT B/N I
24373
MS35265-68 .SCREW, MACHINE 2 2
11582 .WASHER, LOCK 303
13521 .WASHER, FLAT 30003
21898, .COVER, ACCESS P
wten .GASKET, PART OF KIT P/N ! |
24373 v
14966 .CAM ASSEMBLY, SHUT Lo
MS16997-30 .SCREW, CAP, SOCKET HE 2 2
2998 .SCREW, ADJ. SHUT-OF 1o
12049 .WASHER, LOCK 2 2
12985 .LEVER, THROTTLE ADJ 1ol
12972 . SCREW, MACHINE 2z
12174 .NUT, PLAIN, HEXAGON 4
16247 .SHAFT ASSEMBLY, SHUT Lo
15668 . SCREW, CAP, SOCKET ~ HE 1o
13010 .RETAINER, HELICAL ~ CO Lol
1323 . SPRING, HELICAL, TORS 11
16392 .LEVER, ASSEMBLY Lo
16136 .ARM, ADJUSTING Lo
16135 .SPACER, THROTTLE 1o
12167 .SCREW Il
12019 .SHAFT ASSY, THROTTLE Lo
12169 . SCREW, MACHINE 11
14408 .VASHER,FLAT , PART OF 2 2
KIT B/N 24373
L ~LSEAL-RING,-METAL;PARTTT 3 3
OF KIT B/N 24373
16587 .SPACER, THROTTLE oo
12221 .LEVER, THROTTLE Lo
12362 .WASHER, FLAT I
12360 . SCREW, MACHINE Lo
R48516 .HOOK, GOVERNOR LINKA Lol
20225 .CONNECTING LINK Lo
11919 .SPRING, HELICAL, EXTE 1o

18-1



ARMY TM 9-2815-255-24P
AIR FORCE TO 38G1-95-4
MARINE CORPS TM 2815-24P/2

41
42

43
44
45
46

47
48
49

50
51
52
53

54
55
56
57
58
5¢
6C

61
62
63
63

64
65
66

67
68

XDHZZ
XDHZZ
XDHZZ
PRAHZEZ
XDHZZ
PBHZZ

XDHZZ
XDHZZ

XDHZZ
XDHZZ
PBHZZ
PAHZZ

XDHZZ
XDHZZ
PAHZZ

XDHZZ
XDHZZ
XDHZZ
PAHZZ

XDHZZ
PBHZZ
PBHZZ
XDHZZ
XDHZZ
PBHZZ
PBHZZ

PBHZZ
XDHZZ
XDHZZ
XDHZZ

XAHZZ
XAHZZ
XDHZZ

XDHZZ
XDHZZ

{2) (3) (4)
SMR ' CODE
b. c. d
AIR PART
FORCE NAVY USMC FSCM NUMBER
XA XBHZZ 79514 13554
XA ¥BHZZ 78514  2024C
XA XBHZZ 78514 13558
PAOZZ PAHZZ 84760 11331
XA XBHZZ 78514 22238
PBOZZ PBHZZ 84760 §§§%§§3:¢>‘°"
XA XBHZZ 78514 23056
XA XBHZZ 78514 27610 i don
X2 XBHZZ 78514 15438
%A XBHZZ 78514 22655
PBOZZ PBHZZ OBND4 18967
PAOZZ PAHZZ 60764 K§3906%) 29 %1
XA XBHZZ 78514 22658
XA XBHZZ 78514 12622
PAOZY DRHZZ 60764 @ 29280
XA XBHZZ 78514 27907
%A XBHZZ 78514 18959
XA XBHZZ 79514  1494C
PAOZY pAHZZ 78514 @ 29282
XA ¥BHZZ 78514 14941
PBOZY PBHZZ 84760 14544
PBOZZ PBHZZ OBNDA 13807
XA XBHZZ 78514 16572
XA XBHZZ 78514 20219
PBOZZ PBHZZ 84760 20224
AT
PBOZZ PBHZZ 84760 (313320
PBOZZ PBHZZ OBND4 12288
%2 XBHZZ 78514  2047%
%A XBHZZ 78514 11563
XA ¥BHZZ 78514 22248
XAHZZ XAHZZ OBNDA 26427
XAHZZ XAHZZ 84760 20359
%A XBHZZ OBDN4 27606
XA XBHZZ 78514
e XBHZZ 78514 20242

18~-2

{5

DESCRIPTICN AND

USABLE ON CODE (UCC)

.PIN, CONTROL SPRING
.ROD ASSEMBLY, CONTRO
.SPRING, CONTROL

. BOLT, MACHINE

. SCREW

LO-RING , PART OF KIT B/N
24372

.PLUG

.SEAL, PART OF KIT P/N
24373

.SCREW, CAM ADVANCE
.PLUG, PISTON HOLE
.RING, PISTON

LRETAINER, PACKING,
OF KIT PIN 24373

.PISTON, POWER
.WASHER, SLIDE
.O-RING , PART OF KIT P/N

24372
PISTON,

. SPRING

.GUIDE, ADV. ADJ.

.PACKING, PREFORMED . ,
PART OF KIT P/N 24373

.PLUG, PISTON
.SETSCREW

JNUT, SELF-LOCKING, HE
LPISTON ASSEMBLY
.ARM, GOVERNOR
.SHAFT, GOVERNOR

.O-RING , PARRT OF KIT P/N
24373 ‘

LNUT,  SELF-LOCKING,RC
.SPRING, DAMPER
.VALVE ASSY, METER

JVALVE ASSY, METERING
OVERSIZE

.. SHIM
.. SPRING,HELICAL, COMP

.WASHER, SEAL , PART OF
KIT P/N 24373

. SEAL
.CAP ASSEMBLY

PART

SPRING

{6)

UsMC
QTY
PER

QTY EQUIP
I 1
1 1
! i
2 2
1 !
2 2
1 1
! !
1 !
1 i
1 3
1 1
i 1
2 2
2 2
1 1
1 !
i !
2 2
1 i
1 i
1 1
1 1
i i
l 1
2 2
2 2
! i
! I
1 t
1 1
1 !
2 2

{7



ARMY TM 9-2815-255-24F
AIR FORCE TO 3861-95-4
MBRINE CORPS TM 2815-24P/2

M 2) 3) ) (s) )
SMR ' CODE USMC

a. b. c d QTY

ITEM LIR PART DESCRIPTION AND PER

NO. ARMY FORCE NAVY USMC FSCM NUMBER USABLE ON CODE (UOC) OTY EQUIP
69 XDHZZ XA XBHZZ 3B788 20355 .CAP, DROOP CONTROL 1 1
70 pPBHZZ PBOZZ PBHZZ 84760 27599 ROD, STRAIGHT, HEADLE Lo
71 PAHZZ PAOZZ PAHZZ 84760 16568 _BARREL ASSEMBLY DAM Lo
77 XDHZZ XA XBHZZ 78514 12259 . SCREW A
73 PAHZZ PAOZYZ PAHZZ 84760 21661 _SCREW, ASSY. VENT #1 L
73 PAHZZ PAOZZ PANZZ 84760 21662 _SCREW ASSY.,VENT #2 o
73 PAHZZ PAQZZ PAHZZ 84760 21663 .SCREW ASSY. VENT #3 1 !
73 PAHZZ PAOZZ PAHZZ 84760 21664 _SCREW ASSY. VENT #4 R
73 PAHZZ PAOZZ PANZZ 84760 21665 _SCREW RSSY. VENT #5 L
73 PBHZZ PBOZZ PBHZZ 34623 5740572 .SCREW ASSY., VENT L
71 XDHZZ XA ¥BHZZ 78514 24419 _SCREW, NAME PLATE ;2
75 XDHZZ XA XBHZZ 78514 10394 .PLATE, NAME o
7¢ XDHZZ XA XBHZZ 78514 23107” .COVER, TIMING LINE ] 1
77 XDHZZ XA XBHZZ 78514 27603« VPV .GASKET Ll
78 PAHZZ PAOZZ PAHZZ 84760 21194 .SCREW, MACHINE 2 2
76 XDHZZ XA ¥BHZZ 78514 27974 HOUSING ASSEMBLY P
80 PBHZZ PBOZZ PRHZZ 84760 23382 .BUSHING, MACHINE I 1
g1 DBHZZ PBOZZ PBHZZ 84760 24364 . SLEEVE 2 2
§2 PBHZZ PBOZZ PBHZZ OBND4 1476C NUT, SELF-LOCKING,RC 2 2
§3 XDHZZ XA XBHZZ 78514 20951 _STRAP,  TERMINAL L
§4 DPBHZZ PBOZZ PBHZZ OBND4 12519 _NUT, PLAIN, ROUND 2 2
§5 PBHZZ PBOZZ PBHZZ OBND4 12500 . INSULATOR, WASHER g
§6 PAHZZ PAOZZ PAH7ZZ 84760 18493 .WASHER, LOCK Lo
§7 PBHZZ PBOZZ PBHZZ OBND4 18501 .WASHER, FLAT 2 2
99 PAHZZ PAOZZ PAHZZ 84760 26387 _FRAME ASSEMBLY, SOLE Lo
89 XDHZZ XA xmuzz 78514 2318C 7 _STUD PART OF KIT B/N 2

24373
90 PBHZZ PBOZZ PEHZZ 84760 22351 SCREW, MACHINE !
91 XDHZZ XA XBHZZ 78514 27639 _SHAFT, DRIVE L
92 XDHZZ XA XBHZZ 78514 26346 NUT, DRIVE SHAFT Lo
93 PBHZZ PBOZZ PBHZZ 78514 32787 .WASHER, FLAT A
94 ¥DHZZ XA XBHZZ 78514 233674 _SEAL, PILOT TUBE L
95 XDHZZ XA XBHZZ 79514  10453¢ \ihon _SEAL, DRIVE SHAFT, BART 2 2
OF KIT B/N 24373

96 XDHZZ XA XBHZZ 78514 30387 .KEY, DRIVE SHAFT L
97 PBHZZ PBOZZ PBHZZ OBND4 20525 _HOUSING, LIQUID PUMP Ll
98 PBHZZ PBOZZ PBHZZ OBND4 26617 _STRAINER ELEMENT, SE Lo
99 XDHZZ XA XBHZZ 78514 15208 .PLUG ASSY. L
100 XDHZZ XA XBHZZ 78514 19855 . SPRING, REGULATING 1 i
101 XDHZZ XA XBHZZ 84760 19895 _PISTON, VALVE L
102 XDHZZ XA XBHZZ 84760 28987 .VALVE, REGULATING 1 i

18-3



ARMY TM 9-2815-255-24P
AIR FORCE TO 38G61-95-4
MARTNE CORPS TM 2815-24P/2

{1 {2) {3) {4)
SMR CODE
a. b. c. d.
ITEM AIR PART
NO. ARMY FORCE NAVY USMC FSCM NUMBER
TR
103 XDHZZ XA XBHZZ 84760 < 10844 2V, 7 YA
104 PBHZZ PBOZZ PBHZZ OBND4 19837
105 PAHZZ PAOZZ PAHZZ 84760 15699
106 XDHZZ XA XBHZZ 78514 20803
107 PBHZZ PBOZZ PBHZZ OBND4 20528
108 PBHZZ PBOZZ PBHZZ OBND4 22988
109 XDHZZ XA XBHZZ 78514 205
1310-PAHEE= PEOZZ PRHTT SITEU T 2TRs T o0
5T .
110 PRHZZ PAOZZ PAHZZ 84760 27608 > 'fon
‘ 111 XDHZZ XA XBHZZ 78514 14483
* 112 XDHZZ XA XBHZZ 78514 20214
113 XDHZZ XA XBHZZ 78514 20222
114 XDHZZ XA XBHZZ 78514 12285
. 115 XDHZZ XA XBHZZ 78514 28681
116 XDHZZ XA XBHZZ 78514 21687
117 XDHZZ XA ¥BHZZ 78514 11175
| 118 XDHZZ XA XBHZZ 78514 27139
;119 PBHZZ PBOZZ PBHZZ OBND4 11141
120 XDHZZ XA XBHZZ 78514 24569
\\9 121 PRHZZ PAOZZ PAHZZ 847607 (27245 ) ko~
122 ¥DHZZ XA XBHZZ 78514 16441
123 XDHZZ XA XBHZZ 78514 16440
124 XDHIZ XA XBHZZ 78514 32100
125 XDHZZ XA XBHZZ 78514 11086
125 ¥DHZZ XA XBHZZ 78514 11087
125 XDHZZ XA XBHZZ 78514 11088
125 XDHU XA XBHZZ 78514 11089
125 XDHZZ XA XBHZZ 78514 11090
125 XDHZIZ XA XBHZZ 78514 11097
125 XDHZZ XA XBHZZ 78514 11098
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(5)

DESCRIPTICN AND

USABLE ON CODE (UCC)

JO-RING , PART OF KIT P/N

24373

.PIN,SPRING

. SPRING, HELICAL, COMP
.BLADE, TRANSFER
.RING, WEARING
.LINING, FRICTION
.RETAINER, ROTOR

.O-RING , PART OF KIT P/N
24373

.O-RING, PART OF KIT B/N
24373

.SLEEVE, GOVERNCR
.WEIGHT, GOVERNOR
.WASHER, THRUST
.RING, RETAINING
.RETAINER, WEIGHT, GOV
.RING, CAM

. SCREW

.SPRING, LEAF
.ROLLER, LINEAR-ROTAR
.SEOE, CEM ROLLER

.O-RING , PART OF KIT P/N
24373

SPRING

.STOP, VALVE , PART OF KIT
B/N 24373

.HYD.HEAD&ROTOR ASSY
.. PLUNGER, ROTOR BASIC

.. PLUNGER ROTOR
STANDARD SIZE ,350 CODE
k.

. .PLUNGER ROTOR
STANDARD SIZE .350 CODE
B.

PLUNGER ROTOR
STANDARD SIZE ,350 CODE
C.

PLUNGER ROTOR
STANDARD SIZE ,350 CODE
D,

PLUNGER ROTOR
OVERSIZE ,350 CODE A.

PLUNGER ROTOR
OVERSIZE .350 CODE B.

{6)

QTY

[,

IR T N B R I A S I

7]
USMC
QTY
PER
EQUIP

!

NN R d BN

m e e s Sy
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ARMY TM 9-2815-255-24pP
ATR FORCE TO 38G1-95-4
MARINE CORPS TM 2815-24p/2

{1 2) {3) {4) {5) {6 {n
SMR CODE USMC
a. b. c. d. QTY
ITEM ATR PART DESCRIPTION AND PER
NO. ARMY FORCE NAVY USMC FscM NUMBER USABLE ON CODE (UOC) QTY EQUIP
125 XDHZZ XA KBHZZ 78514 11099 . .PLUNGER ROTOR 2 2
OVERSIZE .350 CODE C.
125 XDHZZ XA ¥BHZZ 78514 11100 . .PLUNGER ROTOR 2 2
OVERSIZE .350 CCDE D.
126 PBHZZ PBOZZ PBHZZ 84760 11438 .. SETSCREW 1 1
127 PBHZEZ PBOZZ PBHZZ 84760 12216 .. SETSCREW 1 i
128 PAHZZ PAOZZ PAHZZ 84760 0727 .. CONNECTOR, FUEL LINE 3 4
129 PBHZZ PBOZZ PBHZZ 84760 4% [P Eel O-RING, PART OF KIT P/N 1 1
( 24373
130 PAHZZ PAOZEZ PAHZZ 84760 29710" . SCREW, MACHINE 1 1
131 PBHZZ PBOZZ PBHZZ 78514 29384 .PLATE,RETAINING, BEA 1 1
132 XDHZZ XA XBHZZ 78514 13821 .VALVE, DELIVERY 1 1
132 XDHZZ XA XBHZZ 78514 13822 _VALVE, DELIVERY 1 1
OVERSIZE
133 XDHZZ XA XBHZZ 78514 13837 .SCREW 1 1
134 XDHZZ XA KBHZZ 78514 10443 .RING, RETAINING 1 1
135 XDHZZ XA XBHZZ 78514 24691 .WASHER, SPRING 1 1
136 XDHZZ XA XBHZZ 78514 21521 .WASHER, THRUST 1 1
137 PAHZZ PAOZZ PAHZZ 78514 21618 . INSULATOR, TERMINAL 1 I
138 PAHZZ PAOZZ PAHZZ 78514 22985 .TERMINAL, BLADE 1 1
139 PAHZZ PAOZZ PAHZZ 78514 30789 . Cap 1 1
140 PAHZZ PAOZZ PAHZZ 78514 30788 . Cup 1 1
PAHZZ  PAOZZ PAHZZ 84760 24373 -GASKET KIT 1 1
0~RING (1} 18-3
GASKET i 18-8
WASHER, TH () 18-26
SEAL, RING 3 18-27
O-RING {2) 18-40
SEAL (1) 18-42
RETAINER {1 18-46
O-RING (2) 18-49
PACKING,
PREFORMED (2) 18-53
0-RING ) 18-60
WASHER, SEAL  (2) 18-66
STUD {2) 18-89
SEAL,DRIVE
SHAFT {2) 18-95
0-RING {1 18-103
0-RING {1} 18-11C
O~RING {11 18-121
STOP VALVE {1 18-123
0~RING i 18-129

END OF FIGURE

18-5
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STANADYNE"®
|

INJECTION PUMP SPECIFICATION ©

FULL LOAD RPM. 1800 CUSTOMER PART NO.: RE-40408 MODEL NO.. DB2435-4806
GOV. REGULATION: 3-5 % CUSTOMER NAME & ADDRESS: SUPERSEDES!:
ENGINE: 4038TF JOHN DEERE DUBUQUE EDITION NO.: 15
APPLICATION: 30 KW LIBBY GEN. SET DATED: 07-31-03

DEPT. OF DEFENSE (1.2 CST MIN. FUEL)

NAME PLATE-L-SIDE™ <!

#1 CYL-5-O'CLOCK™ THOT MAX(£C) NA
THROTTLE-L-SIDE* $.0. {é E) NA
TIMING MARK  131.8° 8.0.(£ F; NiA

E.S.0, (24VETR.)

083" (1

8 mun) 1D X 25” (835 mmgaONG.
CALY \TING INJECTORS. E JOBB/ISOQ 7440:

NOTE: THIS SPECIFIGATION DEVELOPED WITH IS0 LONG INLET STUD.
ALL SPEEDS ARE IN ENGINE RPM UNLESS OTHERWISE NOTED.
USE LATEST REVISION FOR ALL REFERENGED DOCUMENTS.

RESSURE PIPES...SAE J1416/1S0 408%

0.5 mm ORIFICE PLATE NOP: 3000 PS! (207 BAR 2,

CALIBRATION FLUID: SAE J9B7/1SO 41 1(3 (REF. gB. 201)

8. TEMPE|

b.SUPPLY PRESSURE (6.8, 334): 20+ 0.5 PSI
(14 2 3 kPa) AT PUMP INLET.

CAM MOVEMENT READ-OUT DEVICE: #23745,

RATURE 110°-116°F {43°46°C) AT INLET.

8.
* VIEWED FROM DRIVE END VIEWED FROM TRANSFER PUMP END 7.
PUMP OPERATING SPEED...HALF...ENGINE SPEED B.
AR TIME TO HOUSING FLANGE ((SEE SPECIAL NOTES) 8.
MEGHANIGALLY TIMED TO CAM (S.B. 1)
p ¢ ALIBRATION CHECKS: AS RECEIVED FOR SERY 10
. Pl' SR O7TR FOR SPEEL LROO!
1000 RPM (WOT): OPERATE PUMP FOR 10 MINUTES TO BRING TO
OPERATING TEMPERATURE AND CLEAR AIR FROM SYSTEM. a.
2. TURN SPEED DRQOP TO MINIMUM POSITION (G'C DIRECTION). b.
3. 2100 RPM: PRIOR TO CHECKING PUMP PERFO CE, RE HIGH c
IDLE SCREW TO OBTAIN 5 MAX mmYSTROKE. d.
4. CHECK POINTS: e,
- THRQOTTLE fg
8. %’56. . — r
b. 400 woT* 4 MAX. -~
c. 525 woT - 1.0°3.0° 1.
d. 1300 wWOT - 4.0°-5.0°
8. 1800 woT 93-103 —
f. 1800 woT* 4 MAX. —
g. 2100 wOoT 5 MAX. -
* £.8.0. DE-ENERGIZED

s

' .30 mm & 025 m_rn‘gl;

Yy F

AXIMUM ECCENTRICITY: .004" (0.10 mm) T.LR.
GOVERNOR LINKAGE GAP: 125" TO .185" (3.2-4.2 mm)
guse KIT #230Q3 8.8, 96).

000 RPM éwor 8. B9) ATE PUMP FOR 10 MINUTES TO BRING TO
OPERATING TEMPERATURE AND CLEAR AR FROM SYSTEM.

4o0 RPM (WOT):_
8. CHECK SHUT-OFF: & mm’/STROKE, MAX.
S CHECK FOR MINIMUM TRANSFER PUMP LIFT OF 18" HG.
sod kb
1800 RPW (WOT):
o SET TRANSFER PUMP PRESSURE FOR 78.80 PSI,
(53852 kPa SUPPLY SET PER TEST STAND NOTE 38)
ST RETURN OIL TO 226476 CCMIN, RECHECK TRANSFER
PUMP PRESSURE.
¢ CHECK HOUSING PRESSURE FOR 4-8.8 PSt. (28-59 kPa).
525 RPM “(wo'r : SET ADVANCE TRIMMER SCREW FOR 2.0°,
1800 RPM (WOT): SET ROLLER-TO-ROLLER FUEL DELIVERY:
100.5-101.8 mmYSTROKE.
TUEN SPEED DROOP ADJUSTING CAP IN 2 FULL TURNS CLOCKWISE,
2100 RPM (WOT): ADJUST HIGH IDLE SCREW TO OBTAIN 5 MAX
m?/STROKE.

CHECK POINTS:

RPM ;HROTTLE . T.P.

REM  EQGON mpSIROKE ADUANCE  REERRES
400 woT* 4 MAX. — -

525 wort - 1.0°-3.0° —
1300 WOT e 4,0°-5.0°

1800 woT 100.5-101.5 — “r78-80
1800 woT* 4 MAX. - —

2100 wOoT 5 MAX, e -

£.8.0, DE-ENERGIZED * (B4 kPa) ™ (538-652 kPa)

SPECIAL NOTES:
a. TORQUE ALL FASTENERS PER 8.B. 108.
b, ASSEMBLE THROTTLE LEVER SPACER AND ARM IN B4-L. POSITION

PER S.B, 164,
G QSBS?&BLE SHUT-OFF ARM IN L1-L POSITION PER
d. CHECK ELECTRIC SHUT-OFF PER 8.8, 108.
a. ADJUST SPEED DROOP PER $.B. 87R.
. SEAL FASTENERS PER SB. 134.
FOR BERVICE ONLY:
AIR TIME PUMP USING HARTRIDGE 8ASIC AIR TIMING TOOL 7244-27
WITH INSERT 7244-30 AND PILOT RING 7244-20E. CONNECT AIR
SUPPLY WITH 80-100 PSI {4.1-8.9 BAR) TO #1 CYLINDER QUTLET. SET
TOOL TO 221° AND INSTALL TO DRIVE SHAFT. SLOWLY ROTATE TOOL
CLOCKWISE UNTIL ROLLERS STRIKE CAM RING AND TOOL STOPS,
SCRIBE LINE ON HOUSING FLANGE. REPEAT PROCEDURE TO
ENSURE ACCURACY. IF INTERFERENCE BETWEEN STRAIGHT EDGE
AND HOUSING FLANGE CCCURS,PLACE WASHER (l.e. 136271)
BETWEEN STRAIGHT EDGE AND TOOL.

© STANADYNE Corporation, Bil rights rassrved. Unless othervise spacifisd, no part of this publication may be reproduced or utlized in any
form or by any means, electronic or mechanical, facluding photacopying and rmicrofiim, without parmission In writing from the publigner.



PAGE B2

11/18/28085 16:51 2186488815 DIESEL INJECTION
DB2435-4806 4 EDITION 15 DATED 07/31/2003 PAGE 2 OF 4
. - il
DESCRIPTlON QTy | PN HOUSING & DRlVE GROUP PN QTY DESCRIF‘TION
- - ' (B0824) ' R
ommed 21680 | 1 v VENT !
/ SRE LarSes
SLEEVE. THROTTLE §TOP SRR TE T T —————
| SEAL, DRIVESHAFT PR " T: ) pm—— i
; 10484 | 1 | WASHER, SEALING
DRIVESHAFT 27630 | , 12288 | 1 | SCREW, PAN HEAD
KEY, WOODRUFF 1 | 30987 > '%’.@
- 14331 | 2 | SCREW, HEX HEAD
BEAL, O-RING PR L < .1 ) T——————
WASHER, DRIVESHAFT 1 | agrey |— \
NUT, HEX 1 | 2638 > @ Vg -
SCREW, RIVET 2 | 24818 e T {26780 | 1 | BEARING, THRUST
+ o
| NAMEPLATE 1 | 10384 | s 24884 | 1 | WASMER, DRSFT SPRING
GASKET, TIMING WINDOW CVR 1 |z7803 |- 10663 | 1 | RING, RETAINING
SCREW, MEX HEAD 2 | 21186 Lo "D 21621 | 1 | WABHER, THRUST
COVER, TIMING WINDOW 1 23107 T, 33087 I 1 HOUS!NQ ASSY: PUMP
NOTES: " i R
OESCRIPTION arv| PN HEAD & ROTOR GROUP PN Jaty | " DESCRIPTION !
) ) {60825 T
| 32100 | 1 | HARABSY, va ch
VRS PLUNGER. R
ROLLER, CAM 2 11184 N // 086 | 2 3§E13(1)g$1 - {1080 ésg )
8HOE, CAM ROLLER 2 | 24569 " / AS IND. ON K& 87 son
o 11438 | 1 SCREW, BET
W f12218 |1 SCREW, HEAD PLUG ;
RING, CAM D1 | 21687 ‘ﬁg /,__ 20727 | 4 | CONNECTOR, FUEL LINE :
} 129710 | 1 | SCREW, SKT HEAD CAP
X -9
‘, R4 —{E‘ eme et 30384 | 1 | PLATE, SINTERED LOCK
BEAL, O-RING {4 21288 o ~——] 37601 | 1 | SEAL.O-RING
- -l 11 1 | VALVE, DELIVERY
! 8PRING, LEAF 1 [23152 fomeer P . *\% 3621 X (o5 as REQD
i - , g REF. 8.5, 1438
; SCREW, LEAF SPR ADJ 1 | M7 2y %.l13837 | 1 | SCREW, DLVY VALVE RET
. (‘-..n
SPRING, OLVY VALVE 1] 16841 foeresor o /
$TOP, DELIVERY VALVE 1644Q foemn o - -
L
‘NOTES: - T o b -
o DESCRIFFON larv | P “FRANSFER PUMP GROUP "T PN faTY DESCRIPTION
E s o e VA e SeDe 4 O SN ST Mt 20 8 ~‘;-'- L s (&133) . J P CITNE TR ALV S ———— O
| SEAL. TRANSFER PUMP 1 |27608 {—> s weros - 20630 | 2| RETAINER, ROTOR
' 0 /’ w';-;?-—w-mmmwmw-~-~-« -22088 | 1 | LINER, TRANSFER PUMP
= s 20803 | 4 BLADE, TRANSFER PUMP
; T ‘( );) ; OR 20804 REF. 8.8. 304 |
i :?,aﬁ'a 952 paummm— i20528 | 1 | RING, ROTOR RETAINER ;
: Iy / / _/ N <—o, 28867 | 1 | REGULATOR ASSY, TP
. SPRING, TP BLADE z | 15808 o~ {
i ROLL PIN 1 19837 /’ et ¢ :
SEAL, TP RGLTR SLEEVE 19044 - [P S — M._ )
T / 119855 | 1 | SPRING, REGULATING
i PISTON, REGULATING 1 | 19885 -c:z;g *l i
i)
| PLUG ASSY, END PL ADJ 1| 16228 femrimrs /’ m S
i >a.
FILTER, INLET 1 | 28089 I i ( (;’2) wm] 26080 | 1 | CAP, TPEND
(= i
INGTES: ) e

INDENTED ITEMS INCLUDED
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11/18/2885 16:561 21086488815 DIESEL INJECTION
DB2435-4808 ) _ EDITION1S .. DATED 07/31/2003 _ PAGE 3 OF 4
DESCRIPTION ary| PN GOVERNOR GROUP PN @TY “TDESCRPTION
SPRING, SPEED T T ey L X  ABSY. -
R NGApe > OROOF 1| 13588 20240 | 1 | ROD ASSY-CONTROL
ARM ASSY, GOVERNOR 1 120218 | f U g 13654 | 1 | PIN, CONTROL SPRING
SHAFT, GOVERNOR ARM 1| 20224 b (gf LS . - g 2608 1 WASHER, SEALING
SEAL, O-RING 2 |31332 S \ e ® ‘:z:“ ("-:m'ﬁ]“ -G} et 1268 | 1 | SEAL, O-RING
NUY. PIVOT SFT RTNR 2 | 12288 > - / 7 o //— ~~~~~ 36856 | 1 | CAP, ADJUSTING
SPRING, DAMPER P P71 S — / ta 20355 | 1 | CAP,DROOP CTRLLOCK
! PISTON ASSY, DAMPER PR T 7% F——
27506 | 1 | GUIDE, CONTROL ROD
18668 | 1 | BARREL ASSY, DAMPER
.y o} 22138 ' 1 | ARMASSY, MTR VALVE
SLEEVE, GOV THRUST 1 14483 |~ ( .‘.{@ 11883 1 VALVE, METERING
: LA @ A * §EE NOTE
) e oy 26427 | 1 | SHIM, MTR VALVE 5PRG
WEIGHT, GOV PLATED & | 20214 —— =~ QY L (Gy @ ; ~ 20350 | 1 , SPRING, MTR VALVE
& A 7 126681 | 1 | RETAINER ASSY, GOVWT
WASHER, THRUST 1 | 20222 p—e—m—— / . \
! RING, RETANING 1 | 12285 —
I NGTES ™ .8 METERING VALVE AND ARM ASSEMBLY 22348 REFERENCE 85338 o e
‘ DESCRIPTION ary| PN LINKAGE GROUP PN TY DESGRIPTION
G N o T . ,
I P i 12865 | 1 | LEVER THROTTLE ADJ
SCREW. HEX HEAD ol RN &7 712048 | 1 | WASHER, INTL TOOTH
NUT, HEX 1114 T — 12051 | 1 | SCREW, SOCKET CAP
LEVER, THROTTLE FORK 1 |1zz2y (s e, 12998 | 1 | SCREW, SKT HEAD CAP
; ﬁs‘;};?ggom 2 fadn [ — _\ \ ) ~111682 | 1 | WASHER, INTL TOGTH
| ' i BEPNa) 112174 | 1 | NUT. HEX
SHAFT ASSY. THROTTLE 1 | 12019 \ \ _gu«@' A {2972 | 1 | SCREW, HEX HEAD
SCREW, HEX HEAD 1| 12187 g\ ®g@;“‘~; N 16247 | 1 ' SHAFT ASSY, SHUTOFP
NUT, HEX 2 12174 e O S (14886 | 1 | CAM ASSY, SHUTOFF
' SPACER, THROTLVR ADJ 1 16138 r«ﬁ N e 16587 | 1 | SPACER, THROT SHAFT
. SCREW. S AP + L120s1 LA | 12168 | 1 | SCREW, HEX HEAD
' 30418 | 1 | HOOK ASSY, GOV LKGE
ARM, ADJUSTING SPACER 1 |18196 o 12380 | 1 | SCREW,HEX HEAD
12382 | 1 | LOCKWASHER, SHPRF
| LEVER ASSY, THROTTLE 1| 16382 30418 |1 | HOOK, GOV LINKAGE .
© SPRING, THROT LEVER 1 13003 ;
' : 20225 | 1 LINK ASEY. HOOK ADJ :
" SCREW, SKT HEAD CAP ¢ | 15608 11919 | 1 | SPRING, GOVERNOR LINK
| RNTR. THROT LVR SPR 1 | 13010
NGTEST THROTTLE TBVER BUSHING BOT T o e
: DESCRIPTION “Tare] em AUTOMATIC ADVANCE GROUP PN Ty DESCRIPTION
fu-m..—.»n—---—v-«m e e K&‘f&a) . maiates ¢ 0 nd ¢ Fen o oveded b ——————c— N DTN L AT A3 03 Sl )
SEAL, RECT SECTION 1 | 20281 fen i —
PISTON, POWER 1 | 22888 .
5 DEG. RETARD ;
| WASHER. ADVANCE SLIDE |2 !12822 ﬁw 22866 | 1 | PLUG, PISTON HOLE ._
- PIeTN SETAS 1| Feor Ry @&f 18967 | 1 | RING, PISTON SEAL 5
s A vAkee 1 | 18989 ) T '
BLAGK-BROWN Q@ku,;
GUIDE, ADV AOJ SPRING 4 | 14840 [ A,
SEAL O-RING 2 | 20080 I ¢~ 21802 | 2 : SEAL, O-RING
SEAL, O-RING . 2 | 20202 ! ‘ i !
! ‘ e 20938 | 1 | SCREW, HEAD LOCATING i
| PLUG. PISTON HOLE 1 | 14841 , 002 ;
| SCREW, ADV ADJUSTING 1 | 14544 . i % < e e | 33627 | 1 | SCREW, CAM ADVANCE
- : s - .
SEAL. O-RING 1o1mass - ™ M‘" O———— .1 [, B B B -\ o [
NUT, HEX LOCK 1| 12807 b @° BB - i 28068 1 1 | PLUG, HEX SOCKET !
i : :
1 RIS | -

| NGTES ASSEWBLE 22668 PISTON WITH PART NUMBER TOWARDS PISTON HOLE PLUG

INDENTER ITEMS INCLUDED
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11/18/2085 16:51 21864880815 DIESEL INJECTION
DB2435-4806 EDITON1S N DATED 07/31/2003 PAGE 4 OF 4
} DESCRIPTION ary| em COVER GROUP PN }cm* ] DESCRIPTION _j
; gl ) | o
@4-»—----»~-.~ {21261 | 1 | RGLTRASSY, HSG PREES :
€ 27607 | 1| SEAL ORING I
a0 14760 | 2 [ NUT, HEXLOCK
SCREW, BUTTON HD CAP 3 | 22881 b v | e 22886 | 1| TERMINAL, BLADE
o - {21978 | 1 | INSULATOR, TERMINAL
STRAP, TERM GROUNDING 1 | 20081 ‘ _— 12068 | 2 | WASHER, INTL TOOTH
" WASMER, INTL TOQTH 1 | 18403 | / {30788 | 1 | CAP, COVER SCREW |
NUT, HEX 2 | 12618
WASHER, PLAIN
R, PLA 2 | 18501 30788 | 1 | GUP, COVER SCREW
12500 | 2 | WASHER, FIBER
SEAL, RECT SECTION 1 |27244 21808 | 1 | COVER, GOV CONTROL
; 26387 | 9 1D, 28V ETR ;
‘ SR uae Kuare

INOTES?

e FY I areven

FOR SERVICE USE ONLY

APPLICABLE VICE ASSEMBLIES
LE SHAFT BUSHING REP EngN 17778
PILO'O?‘ TUBE RE| PLé.CEMENT (REF Sg 1CY 3%31
E3O MOUNTING AND GROUNDING KIT 26431

TN

NETAL L CROUNDING STRAP ON LEFT SIDE VIEWING TRANSFER PUMP HEFERENCE SB. 108

TEOR ENGINEER!NG U E ONLY

EDITION

DA’ GE N
06/30/1 19802
08/24/1 1988
09/22/1989 197sg
03/06/16891 2041
Og!OBI‘I 20748
07726801 g% 20020
03/11/4 21048
0N 1397
05/13/195, 1587

2/22/1982 22027
08/03/1933 2272
01/28/1996 2272
12/08/1998 28615M
02/07/2000 26684
11/18/2001 7585
07/3122003 7683

CRARRASRONNAO RO

"""NDENTED ITEMS INCLUDED
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ARMY TECHNICAL MANUAL *TM 9-6115-465-24P

AIR FORCE TECHNICAL ORDER TO-35C2-3-446-4
NAVY PUBLICATION NAVFAC P-8-625-24P
MARINE CORPS STOCK LIST SL-4-06858B/06859D
“ — ——

TECHNICAL MANUAL

UNIT, DIRECT SUPPORT, AND
GENERAL SUPPORT MAINTENANCE REPAIR PARTS AND
SPECIAL TOOLS LISTS (INCLUDING DEPOT MAINTENANCE
REPAIR PARTS AND SPECIAL TOOLS)

GENERATOR SET, DIESEL ENGINE DRIVEN, TACTICAL SKID MTD. 30 KW,
3 PHASE, 4 WIRE, 120/208 AND 240/416 VOLTS

DOD MODEL CLASS HERTZ NSN

MEP-005A - UTILITY 50/60 6115-00-118-1240
MEP-104A PRECISE 50/60 6115-00-118-1247
MEP-114A PRECISE 400 6115-00-118-1248

INCLUDING OPTIONAL KITS

DOD MODEL NOMENCLATURE NSN

MEP-005-AWF WINTERIZATION KIT, FUEL BURNING 6115-00-63-9083
MEP-005-AWE WINTERIZATION KIT, ELECTRIC 6115-00-463-9085
MEP-002-ALM LOAD BANK KIT 6115-00463-9088
MEP-005-AWM WHEEL MOUNTING KIT 6115-00-463-9094

Approved for public release: distribution is unlimited.

*This manual supersedes TM 5-61 15-465-24P/TO 35C2-3-446-4 /| NAVFAC P-8-625-24P / SL-4-
06858B/06859D, dated 15 January 1982, including all changes.

HEADQUARTERS, DEPARTMENTS OF THE ARMY, AIR FORCE, NAVY
AND HEADQUARTERS U.S. MARINE CORPS

3 JUNE 1992




T™ 9-6115-465-24P
TO 35C2-3-446-4
NAVFAC P-8-625-24P
SL-4-06858B/06859D

Figure 87. Fuel injection pump governor.
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TMS-6115-46%5-249
TG AS0Z-5 4446 -4

PR P-8-625-24F
81,-4-068586/ 068590

{13

ILLUSTRATION
A B
FIG. ITE
. oL
67 1
&7 2
67 3
&7 4
&7 5
&% &
&7 7
&7 8
&7 2
£7 s
s7 it
€7 1z
&7 13
&7 14
€7 15
&7 15
57 17
£7 1d
&F 18
&7 24
&7 21

123
MR CODE
A

oo

EBPZZ

PAFZZ

PRF2E

PRFZZ

KBPEZ

PRAFPH

PRPZE

BAFEZ

PRFZT

PAFIZ

EBPED

EFFLE

PRFZE

PRPLL

PR¥FZZ

PAFZZ

PAFZZ

ZBPZZ

EBFEZZ

PAFEZ

KBFZZ

B
AIR
FORCE

G

PAUEZ

PROZZ

PACZE

PROZZ

PACZZ

PARGZZ

PROZE

PAOZE

PROZZ

PROZZ

PROZZ

PROZZ

BROZZ

PROZZ

BPAGZE

PROZZ

BROZZ

PROZE

PROZE

PARGZZ

EBEZE

PREEE

PAGZZ

PRGZZ

PAGEZ

BGIZ

KPGZZ

PREEZ

PAGZZ

PRGZZ

PRGZZ

PRGZZ

EBLIZ

PRGZE

PRGZZ

ZBYZE

PAFEZ

PRFZZ

PAFZZ

PAFEH

PREZZ

BREZL

PRHZZ

PRHZZ

RPHZZ

PRHEZE

PAHZZ

PREZEZ

PAHZZ

BRHZZ

PAHZZ

PARZE

PRHZZE

{33
E-

88T

REPL
FACTOR

-008

Lo18

L8148

.88

.G18

018

L858

.898

-8148

L81g

.023

143
HATIONAL

STOCK
NOMBER

5319-00-732-0552
5318-84-2089-0928

$319-80-209-3671

2910-04-499-0818
5305-00-846-0129
5318087968638
5318-06-194-G597
4730-00-200-3412
2910-98-335-2329

5335-20-648-9399

$310-09-887-1466
5310-08-934-8757
5310-30-461-8858
5314-89-839-7825%
5334-00-786-44025
2910-00-B97-24539
2915-28-832-0122
53640-08-691-7207

5365-30-209-31438

{51
DESCRIPTION
USABLE
O
REF HONMEER & BFR OODE CODE
WIRE, LOCEOUT: GOVERNOR
FI-2164 30554
30554-72-2164 38024

NUT, PLAIN, HEZAGCH: FUMP MIG
MSSi968-8 H6906

EASHEE, LOCK: PRSP HIG
3422 2824%

VASHER, PLATE: PUMP MIG
ZW1-24-24-892 43939

STUD. PIAIN: W MIG
69578 28265

PIRP, FOBL: IMIBCTION
DBMPOS33-1LE 84750

SCREW, MACHINE: COVER TG
MS35263-68 96906

HWASHER, LOUK: COVER MG
11582 87448

HWASHER, FLAT: COVER
BB1S3-6-031C Y6210
COMNECTOR ASS: ¥

20154 84750

COVER, CORTROS

12186 87449

CGASKET: COVER {PRRT OF KIT, HSH
5334-00-401~5247)

12054 87460

WIFT. LOCK: TEBMIERL

#S21042-08 26306

BOT, TERMINAL

MI3I5649-282 9690S

BRSHER, CONTA
18501 87460

WARHER, INSULATING
32508 87480

TUBE, INSULATING
12513 87460

FRAME ASSEMBLY
16355 87460

AR BESEMBLAE
16278 87489

SPRING, ARM
12480 87480

SLEEVE
16395 87460

{8

BOEIP



T™ 9-6115-465-24P
TO 35C2-3-446-4
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Figure 68. Fuel injection pump linkage and control.
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THS-E115-465-24P
TG 3ISC2-3-446-4

HAVFAD P-8-625-247
8L,-4 -06858B/ 368590

i1
ILLUSTRATION
A B
FIG. ITEM
BG. BO.
£8 i
&8 2
£ 3
&8 4
58 5
&8 &
48 7
&8 é
68 g
58 18
&8 i1
&8 iz
58 i3
58 14
&8 15
53 16
&8 7
&8 i3
&8 i3
58 24
68 21
68 22

12}

MR CODE
Ey

AEMY

PRFPEL
PAPZZ
BRFZL
PRFZL
PAFZE
PAFZZ
PAPRE
XBPZE

PRFZZ

PAFZZ
PAFEZ
PRYZZ
PAFZZ
EBFIZ
EBFRE

PAPIZ

PAPZZ
PAPZZ

PAFEZZ

PROZZ

PROZZ

PROZZ

PACZZ

BROZZ

PROEZ

PROZZ

PROZZ

PROZE

PROZZ

PROZZ

PAFIZ

PROZZ

PACZZ

PROZZ

PROZE

PAOZZ

PROZZ

PAOZE

PACZZ

WY

PAGREZ

PRGZZ

PROZEZ

PREZZ

PRGEZ

EBGRT

PAGZZ

BAGZZ

KFPGEZ

PRGZE

PAGZZ

PAGZZ

PRGZZ

PROZZ

PRGZZ

PAGZE

PAGZEZ

PRGZZ

PROZZ

PAZZ

TEEET

PAEZZ

BRHZZ

PRUZZ

PRHZZ

PAHZZ

PREZZ

PRHZZ

FFHEE

PARHZZ

PAHZZ

PRHEZZ

PREZL

PREZE

PREZZ

PARZZ

PRGZZ

PREZZ

PRHZZ

PBRHZZ

133
& B
HEPL
881
.88
o -808
o -538
o -g98
o -618
o LBUE
o 218
821
o -5498
o LB13
047
D .0468
o .a08
.Q28
o .q08
o LG08

47
BATIONAL
SEOUK
HUMBER
2818-04-065-2458
5305-48-891-8978
5318-68-934-9751
5305-04-978-9368
£310-84-5%9-0070
5305-01-867-1321
£®316-04-796-8633
2910-06-335-9361

2915-02-8%7-2545

5330-00-641-8282

5316-80-877-4956

530%5-94-638-885%

{52
DESCRIPTICH
REP MMSES 5 MFR CUDE

CAM ASSRMBLY
14966 87460

SCRENW, MACHINE: ADJUSTING
12972 87460

T, PLAIN, HBEAG(R: ADJUSTING SCREN
MBFEE56-32 96206

SCREW, WACHINE: LEVER MTG
MS16997-38 96906

WASHER, LOCK: IHG LEVER
MS3I5333-38 969406

SCREN, MACHING: ADJUSTING
12998 87458

WASHER, LOCE: BDJOSTING SOREW
11582 g74sq
LEVER, ADJUST
12976 874440

SHAPT ASSEMBLY, LEVER
12237 87486

SEAL, SHAPT {PART OF XIT NSH
5330-00-401-5247}

12040 87460

WASHER, PLAT: SUAL RETATNER (BART OF
KIT, H8W 5330-80-481-5247)

14408 874660

SCREN, SPRING

870478013 10001

53564-08-751-8915

5305-00-788-3735

2918-38-204-9558

29186-86-127 5875

$305-00-97§-9368

5348 -G8-125-60843

291G-04-204 9543

£305-00-891-8979

5318-00~934-9751

13019 87460

SPRING, LEVER
13683 874460

SCREW, AP, HEXAGON HESD: LEVER
12957 87460

LEVE ASSRMELY
12949 87488
REM
16136 97460
, MACHINE: SPACER MTG
MB16997-30 96806
SPACER
16136 87460

SHEAPT ASSBELY
17618 B7464

SCREW, CHINE: ADJUSTING
12972 87468

HUT, PLAIN, HEXAGOH
MEI5650-302 26506

TRABLE

CODE

{6}

et 4

P

"

.



THMO-EL15-485~24F
O 35C2-3 4464
VEVFRC P-8-625-248
BL-4-G6858B/ 068590

{1} 123
TLLUSTRATION SMB CODE
EY B

PIa. ITEM

BG. O ERMY
&8 23 PHPZZ
[3:] 24 PAPEZ
&8 25 EBFZIZ
&8 28 EBYEER
&8 27 PAYAZ
&3 28 PAFZZ
&8 2% KBPZL
68 B ERFEE
&8 31 EZRVEL
68 3z PAFZZ

B

AIR
PORCE
PROZE

PROZZ

PROZZ

PRGZZ

PROZE

PROZE

PROZZ

PAORZ

PROZEZ

< B
BAVY ee ool
PAGEZ ¥PHZZ
PRGZZ KFHZZ
EBGZZ EBHZZ
PREZZ PAHZZ
EBGZZ PREZZ
BRGZZ PAHZE
PAGZZ PRHZE
XA EAHZZ
#BGZZ .EAHZZ
PAGEZ PAHZZ

133
A
BSI

REPL
FROTOR
-G48

-438

.82g

808

.a18

L1338

43
HATIONAL
8TOCK
HIMBER

5330-08-541-8282

5318-08-877-2958

2914-00-788-098%
2814-00-148-8557
5395-88-250-5513

5310-00-418-8585

5360-G0-335-9237

{53
DESCRIPTION
USRRLE
o
REF WRBHER & WFR CODE TODE

. SHAPY
12040 87480

WASHER, FLAT: SEAL RETAINER
14408 87468

SPHRCER, SERFY
16587 87450

LEVER, SHAFT
12221 87468

HOOK ASSEMBLY
20226 87460

SRR, : BOCGK
12360 874864

WASHER, LOUE: HOOK
12342 B7482

LINK ASSEMBLY
20225 87468
BOOK, LIWERGE
174604 87480

SPRING
1191% 87460

{8}

{7}

HITS

o
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NAVFAC P-8-625-24P
SL-4-06858B/06859D

Figure 69. Fuel injection pump end plate and blades.
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THI-6115-465-24F
IO 350234454

BAVFRC P-B5-£2%-24F
BL-4-34858B/06859D

{1} £23
ILLUSTRATION SR CODE
A B A
FiG. ITEM

HO. O BRHY
&9 i PAFZZ
£9 z PAFZZ
&% 3 EPPEZ
&9 4 PRFZZ
£ 34 5 KPPEL
€3 3 ¥PPZZ
£9 7 PAVEZ
59 g PAFZZ
89 2 PAPZL
62 EEd EBFZZ
&9 il FPPEZ
59 12 PAPZZ
58 13 PAFZZ
62 14 PRFZZ
68 is PRAPZE
£33 16 ERFEZ
9 17 IABFZZ
&9 i8 PAPEZ
£9 18 KPPIZ
6% 249 BAFZZ
&9 21 PAFZE
69 22 RB¥LZ

B

AIR

PACZE

PROZZ

PROZZ

PADZT

PROZZ

PROZE

PRUZZ

PRGZZ

PACZZ

BPROZZ

PROZZ

PROZZ

PACZE

TAOZZ

PROZZ
BROZZ

PROZZ

PROZZ

PACZZ

PACZZ

PAGEZ

ABGEZ

¥FGIZ

PAGZZ

EPGZZ

KPGZE

PRGZZ

PAGZZ

KFGZZ

PAGEZ

PAGZZ

PRGZZ

PAGZZ
FRGZZ

ZBGZZ

¥FGEz

EBGER

PAGZEZ

ZABOZZ

PAIZZ

PRHEZZ

PAHZZ

KPHZZ

PRHLZ

PAHZZ

PRHZE

PRHZZ

EPHZZ

PREZZ

PAHZZE

PAHZE

PRHZZ

PREZT

PRHZZ

PRHZZ

PAHZZ

XBHZZ

433
A
81

=)

FROTOR

-80%

-G08

-0248

815

.G87

.46

.040

.G4a8

-g18

QLY

.aus
008

.588

A28

015

.008

143

MATICHAL

ETOCK

HUMBER
4730-040-458-8077

2910-00-897-2460

5330-046-371-5541

2910-38-898-4928

2910-85-898-4927
5330-90-541-8283

5388-04-518-4365
2910-04-321-8737
2810-00-901-0749
B365-30-556-7446

5338-00-877-4960

5310-00-934-9751
5305-00~786-4028

$318-00-796-8638

5310-88-194 8667

2890-00-459-7135
2910-00-901-0753

5315-80-992-7084
5330-340-853-2376
2910-00-148-6555
5360-08-900-2564

2910~98-208-6974

{8}
DRSCRIPTICH
REP HOMEER & WFR C0DE

FLUG, PIPE: SLERVE
15228 87460

BEVE, PLATE
17058 87464

SEAL, TED PLATE iPART OF XIT, SN

5330-80-401-5247)
12406 87444

: PILTER
15225 g7480

ER&L, APART OF ¥IT, HSH
5330-08-401-5247}
{7463

RING, SEAL {PART OF XIT, HSN
%330-00-481-5247}
11507 87458

SPRING, PISTON
15913 87469

PISTCH
11588 57468

SERL., PISTON
17456 87460

PLUS. B0 PLATE
17451 87468

BRAL, {PART OF KIT, N3N
5330-00-401-5247}
129466 B74680

SEBAL
204607A 87468

SCREW, MACHINE: EED PLATE MIG
11532 87460

WASHER, LOCK: EHD PLATE MIG
11582 #7460

. ; BND PLATE MIG
B8153-6-031C TH218

LATE, D
15877 87450
15875 87460

PIN, BOLL TERUST PIATE
11525 B7460

SEAL, POMP {PART OF XiT, NSH
5330-08-401-5247)

11329 87460

BLADE, PIMP

18657 87460

SPRING, BLADE
15699 87460

LINER, FUME
18658 87460

USABLE

{6}

wH

BB

i9;
QT
PER
BLUIP
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Figure 70. Fuel injection pump, pivot shaft and arm assembly.
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TUF-HLIS-465- 249

TO 35CZ-3-446-4
HAVFRC P-8-625-24F
B,-4-064588/ 058590
{1} 3]

TLIUSTRETION MR CODE
A B A

FIG. ITEM

. . RRMY
75 i PRPZZ
73 2 EFPLE
kil 3 PAFZZ
4 4 PAPZZ
76 k3 EBYZE
7a 6 PRPZZ
74 7 EBFLZ
kil 8 EBFZZ
K 2 EBFLE
K 10 EBFZZ
il 1x EBPEZ
79 1z PAFZZ
70 i3 EBFIZ
78 14 xBYZZ
7a is EFEZZ
78 i6 EBFLL
78 17 PAPZEZ
70 i8 PAFEZ
78 19 EBFLL
78 24 XBFZZ
70 21 FBFLL

B

AIR
FORCE
PACZZ

PRUZZ

PRCZZ

PACZZ

PROZL

BROZZ

PROZZ

PROZZ

PACZZ

PROZE

PAOZZ

PROZZ

PROZZ

BAOZE

PAORZ

PROZZ

PROZZ

PRAOZZ

HAVY

PREZZ

EPGZE

EBGEE

PRGIZ

PAGZE

EBGZZ

BROEZZ

PRGEZ

PAGZZ

EPEZZ

XBGZZ

PRBZZ

FPGZZ

PROZZ

PRGEZ

PAGEZ

4BGZZ

DAHZZ

PRHZZ

PRHZZ

PRHZZ

PAHZZ

PRHZZ

PRHZEZ

PAHAZZ

PREZZ

PREZZ

PAHZZ

PAHEZ

PAHZEZ

FFHZZ

PANZZ

PAHZZ

PRHZZ

PRHEZ

EBHZZ

XBHZZ

FACIOR

.006

LG15

315

045

.42a

.88

i4}
MATIONAL
STOX
WEER

5310-04-791-9437

5336-40-641-3288

2918-04-148-6552

5315-98-786~3998

2916-01-80%-6242

5364-00-786-1546

2914-01-065-5108

2810-88-206-3294

§-0938

15}

DESCRI PTIG
USABLE
oN

REF NUMBER & MPR CUDE

HUY, RBTAINING
12288 87460

SEAL., BEHAFT {PBAT OF KIT, NSN
5330-03-401-5247}
11588 87460

SHEAFT, PIVOT
20224 87453

PIN, SPRING
13554 87464

BOD ARSENELY, CONEROL
18275 §7460

SPRING,

13558 87460

ARM ASSEMBLY
20218 87460

BANNEL ASSEMBLY
16568 87460

5360~01-022-3146

2918-08-786-1565

5330-08-877-4958

2916-~00-383-5134

5318-03-877-4957

5330-08-937-8477

2910-08-897-2466

5310-40-877 4952

2915-91-054-3816

5365-08-485-2687

PISTOH
16572 87460

SPRIEG, DAMPER
20475 87460

AP ANSEMBLY, ADJIUSTING
13567 87480

SEAL, AP
12966 87460

GUICR, CONTROL
26223 87460

WASHER, GUIDE

13672 87468

SEAL, GUIDE {PART OF KIT, SES
5330-00~-481-5247}

13558 B7460

5P ASSTMBLY, VALVE
14686 B7460

SHIM, VALVE
11618 B7460C
VAINE

20849 B7480

SPACER, VRAINE
16575 BT460

BHIN: VALVE
16576 87460

SHIM: VBIVE
19579 BT460

18}
ory
BQUIR



TMG-6115 465248

TO 35C2-3-446-4
VFRL P-8-625-24F

EL-4-06858B/06853D

{1} 121

ILLUSTRATION MR CODE
s B 2 B
FIG. ITEM IR
6. O BRI FORCE
7 22 EBQZZ  PAOEE
79 23 XBPZZ 2B

70 24 ZBPZZ X8

70 25 XBFEZ AR

EBAVY

EBGEZZ

ZBGZZ

XBGZZ

EBGZZ

EBHZZ
EBHZZ

XBHEZ

ABHZZ

£33
A

88T

REPL
FARCTOR

i5})
DESCRIPTION

BEF MREBER & WPR CODE

SHIM: VALVE
16588 87489
SHIM: VALVE
16581 87450
SHIM: VALYE
14582 @464

SHIM: VALVE
16583 874640

USABLE
ON

{6}

o/

4

{73
TN
THTTS



T™ 9-6115-465-24P
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SL-4-06858B/06859D

TO 35C2-3-446-4

[
=

Figure 71. Fuel injection pump piston and damper spring.
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THY-ELIG-465- 24P
TO 35C2-3-446-4

MAVFAC P-8-625-24P

SL-4-068588/368590
i

{13 2}
ILLOSTRATION BMR CODE
A A
FIG. ITEM
BG. O . RBHY
7L i EBFLZ
i1 2 PHPZZ
T 3 PAFEL
71 4 PRFZE
71 s EBFAZ
7L & EBPLZL
T 7 XEPZZ
7i 8 PAFZZ
7L k-4 PERFEZ
T 14 EBPZZ
KES 11 PAFZZ
7L 12 ¥FFPZE
T 132 PAPZEZ
L 14 RBYZZ
71 i5 KEFZZ
71 16 PAPZZ
71 17 PAFZZ
7L 18 KFF2Z

BC

PROZZ

PROZE

PROZE

2A0ZZ

PACZZ

PAGZZ

PAROZZ

PROZZ

PROZZ

PROCZZ

PROZZ

ping

PACZZ

PAOZZ

PROZZ

PACZZ

HAVY

EBGZE

EPGIZ

PAGZZ

PRGZZ

PRGZZ

PRGZZ

XEBGZZ
EBGZZ

EBGZZ

PRGZZ

EPGZZ

ABGZZ

XBGZZ

KPG2Z

PRGZZ

PRGEZ

KPFG2Z

KRHZZ

PARZZ

PREZZ

PRHZZ

PRHLZZ

PAHZZ

PAHZZ

PAHZZ
PAHZZ

EBHZEZ

PRHZZ

KPHZZ

PAHZZ

EBHZZ

PAHZZ

PRHZZ

KPHZZ

i3}
A

S8T

4}
FATICHAL
B BTOCK
BEPL WIMBER
FAROTOR
L0483 5330-01-014-6385
-84 B330-28-974-6543
.g1% S360-0Q-449-5861
2914-08-786-6343
5365-00-441-0249
2914-8Q-980-2301
L0907 2910~81-005-5117
L8158 £310-2Q-F87 8446
. 008 2910-00-932-4787

%330-00-061-8538
5339-08-481-5247)

.q08 2910-01-085-5118

5330-88-936 4587

808 2918-00-787-6428

-G08 4826-00-432-1232

5330-00-641-8283

i5)
DESCRIPTION

REF MOPBER & BFR CODE

PLIG
12640 87460

SEaL, PLUG
20113 87480

SERL, TLUG
12764 E7480

EPRING. AUVANCE
1425% 87469

BHIM
12741 87460

SHIM
12473 @7468

SHIM

12745 87480
PISTOH, SPRING
14733, 87460
WASHER, SLIDE
12622 87450

PLUG
18968 87460

RING, PISTON
18987 87460

SEBAL, RIEG {PART OF KIT, HSKN
15758 87480

PISTCH, POWER
18243 87460

L ADIUSTING
12765 B7480

SEAL, SCREW {(PART OF XIT, NS
$336-09-401-5247)
12766 B7460

SCREW, AM ADJUSTING
15438 87460

SOREY ASSEMBLY
22238 874640

RING SEAL {(PART OF KIT, NSN
5330-80-401-5247}
11507 87460

USABLE
o

CODE

163

T/

Ba

EB
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TO 35C2-3-446-4
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SL-4-06858B/06859D

Figure 72. Fuel injection pump rotor assembly.
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THH-6115-465-24F
TO BSCE-3-446-4
NAVFRC P-B-£25-24P
Sl-4 -B6858B/ 068590

i1} 12}
ILIUSTRATICN MR CODE
A B A
¥ia. ITEM

B O . AEMY
72 1 EBFZZ
72 2 PAFLE
72 Ed PAFZE
72 4 PAFZZ
72 5 PAFZZ
72 £3 EAPIE
7z 7 ERPZZ
i3 8 XAPZZ
72 g XRFZL
72 18 EBPZZ
72 31 KPFZZ
7z 12 PAFZL
72 i3 PRFZZ
2 iz PRFZZ
72 15 PAFZZ
72 16 EBFZZ
k3 17 EBFEZ
2 iz PAFIZ
72 1ig PAPZZ
T2 28 PRFZZ
72 21 PAFZZ
T2 22 PAPZZ

8
AIR

PROZZ

PARGEZZ

PRUZZ

PAGEZ

PACEZ

PAROZZ

PROZZ

PROZZ

PROZZ

PROZZ

PACZZ

PROZZ

BROZZ

PAOZZ

PROZZ

VROZE

PRUZZ

PROZZ

PAOZE

BRVY

EBGZZ

EBGZL

PROGZZ

ABGEZ

pteiva

XAGZZ

EBGZZ

KPGZZ

PAGEZ
PRGRE
PAGEZE
EBGZZ

ARGZE

EDGZZ

EBGRZL

PAGZE

PRHZZ

PREZZ

PREZZ

FAHZZ

PRHZZ

AREZZ

ERHZZ

PRHZZ

PEHZZ

PREZZ

PAHEZ

ZBHZZ

PRYZZ

PARHZZ

PREZZ

PREEZ

PAHZZ

{3}

381

REPL

8524

088

.G13

L0248

088

.308

408

.a13

.4a8

143
HATICHAL
STOCE
NUMBER

2516-00-289-1528

3120-08-886~5208

5310083938067

S3465-00-282-7145

2914-01-025-0457

5330-00-641-8291

5305-04-267-3934

5360-00-884-8208

5315-08-887-1539

2918-01-005-5986

2914-30-B87-1547

2910-00-887-1544

2910-04-887-1564

2914-88-887-1548

4730-00-335-9315

{5}
DESCRIPTION
URABLE

N
HEY HUMSER & MFR CODE CODE

WRIGHET,
28214 97468
SLERVE,
14483 87460

WASHER,
28222 87469

RING, RETAINING
MY16624~83 96806
RETATHER LY
20237 84780

RETRINER #SSEMELY
20235 7460

28227 BAT68

HUD ASSEMBLY
18986 84760

RIBG
17513 #7460
RING, CBM
18785 87460

SRAL, HRAD {PART OF XKIT, NSM
$334-28-402-5247}
11304 87460

SCREH, ADJUST
11175 84768

SPRING, LEAF
11186 84760

BOLLER, CEM
113141 84768

08, CAM ROLIER
20117 84768

HEAD ROTCR ASSEMBLY
18770 84760

114076 84760

BCRER
11438 84760
WIRE, VENT

11437 84760

2CRENR

12216 87468
WIRE, RETAINING
11439 B4768

BOLY, FLUID PASS
11348 84760

5

B

B

"

"



THMS-5115-465-24F
TO 3502-3-446-4

HAYPRC P-8-625-24%

BL-4-068538B/0835%D
3

1 {23
ILLUSTRNTION SMR COUE
A B E-3
PIG. ITEM
O HG. Hpaay
3 23 KPPZZ
72 24 PAFZZ
72 25 FAVIZ
72 25 PRPZZ
Tz 25 PRFEE
k3 27 PAFZZ
k73 28 PRFEZZ
72 29 PAPZE

PRUZZ

PROZZ

PROZZ

PROZZ

PROZE

PROZZ

PROZZ

PROZE

HAVY

XPeZZ

PAGZZ

PAGEZ

BROZZ

XBGEZ

PAGEZ

PRGZZ

PAHZZ

PRHZZ

POHZL

PREZZ

PREZZ

PRHZZ

PRHZZ

3}
A
881

L0113

.A13

.Go8

L0185

-G23

14
HATICAAL
BTOCK.
HUMBER

$310-00-891-8931

5340-00-786-4027

5365-845-786 -3964

$365-85-726-3984

B305-06-786-4032

2818-04-897-2481

£360-00-784-0330

2910-00-786-1547

)
DESCRIPTION
USABLE
o
REP BUMBER & MFR CODE CODE
PART OF TIT, NEY

5334 -30-201L-5247}
16225 84760

RING, BRTAINER
11208 H4T4S

RETAINER, BOTOR
11212 84749

EETATHER, BUICR
11212 84768

BCREE, BETAINER
13837 84768

STOP, VAINVE
16448 84765

SPRING, VALVE
1383% B47s0

VALVE, DELIVERY
13825 84760

{6}

B/

)

-

{8
USMC

PER
EQUIR
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Figure 73. Fuel injection pump housing and drive shaft.
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IMY-6115-485-24P
TOIEC2 -3 -446 -4

HAVPRC P-B-425-24P
§Li-4 -36858B/ 068590

{1

ILIUSTRATION
PIG. ?m
HO. B
T3 1

73 2

73 3

73 4

73 5

3 t3

74 7

74 8

73 9

73 pid
73 i1
73 iz
73 i3
73 14
T3 1%
73 16

{2}
SMB CODR
A 8 <

AIR
BaEd PORE HaVY
PAFZZ PAGZZ ZBFZZ
PAYZZ PBOZZ PAGZZ
EFFZIZ e KFGZZ
PAFZE PROZE PAGEZ
EBFZZ HBOZZ ¥BGZZ
PAFZZ PROEZ PEGZZ
EBFEZ PHOZE EBGZZ
¥FFZZ PROZZ EPEIZZ
PAPIZ PROZZ PAGEZ
EBFZZ 5 EBRIZ
PRFZZ PROZZ PRGZZ
PAPZZ PROZZ ABGZZ
PELE PROZZ fegevad
KPPLZ PACZZ KPzezZ
PRFZZ PROZZ PRGZZ
FAFZZ XA ARGZZ

PREZZ

PAREZ

PAHZZ
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REF HBBER & MFR CODE ConE

STOP, SCREW
16393 84763

SCRER
12253 84760

WESHER {PART OF KIT, B8N
£330-90-401-5247;
10464 B4766

SORES

ME21318-7 96506
FLATE, HAME

10384 84757
BCREW, COVER
MS35190-249 96938

COVER, LINE
1a567 84740

CASEBY {FRRT OF ¥IT, S
5330-88-481-5247)
19574 84764

BCREH,
11331 84760

PLATE, CARUTION
18948 BLTAG

BUTTON, THRUST
15144 84768

SPRING, BUTTCH
10541 84760

SE&l. TUBE {PERT OF KIT, MSH
5330-38-491-5247)
18518 84764

SEAL, SHAPT {(PART OF XIT, N3¥
5330-00-401-5247}
10453 24760

SERPT, DRIVE
20238 84760

ACUSING ASSEMBLY
17981 84768
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Figure 24. Fuel Injection Pump Assembly



WP 0002 00 TM10-3930-660-24P
(1} (2) (3) (4) (5} (8} (7)
ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES(UOCC) QTY
47 PFDZZ 5365013621338 53867 1 461 030 346 ..SPACER,PLATE 1.25 MM...........-. 1
42 PFDZZ 5365013545745 53867 1 461 030 347 L.SHIM O 1.35 MM. ... ... ccch i 1
42 DFDZZ 5365013621339 53867 1 461 030 348 ..SPACER,PLATE 1.45 MM............- 1
42 PFDZZ 5365013621340 53867 1 461 030 349 ..SPACER,PLATE 1.55 MM...........-- 1
42 PFDZZ 5365013621341 53867 1 461 030 350 . .SPACER,PLATE 1.65 MM............. i
42 PFDZZ 5365013538248 53867 1 461 030 351 _.SPACER,PLATE 1.75 MM...........-.- 1
43 PFDZYZ 5365013412978 53B67 1 460 100 182 LSHIM  1.25 MM. ..o iemicmoaamnaons 1
43 PFDZZ 5325012910038 53867 1 460 100 328 _RING,RETAINING 1.30 MM............ 1
43 PFDZZ 5325012910039 53867 1 460 100 335 RING,RETAINING 1.35 MM............ 1
43 PFDZZ 5310012014654 53867 1 460 100 329 VHASHER,FLAT 1.40 MM...........0... 1
43 PFDZZ 5365013756868 53867 1 460 100 183 JSHIM 1.45 MM........ieveaneaaoannn 1
44 PFDZZ 2920013059895 53867 1-466-317-319 LFLYWEIGHT,FUEL INJE........ccvenenn 1
45 PFDZZ 2990013494446 53867 1 467 010 054 _FPLYWEIGHT,GOVERNOR. . . . . ..o v aacaann 1
46 PFDZZ 5325013068657 53867 1 460 100 356 CRING,RETAINING 1.60 MM............ 1
47 PFDZZ 2520013405951 53867 1-460-422-324 .SLEEVE,SLIDING,MECH........carae.- 1
48 PFDZZ 5330013425665 53867 1 460 508 309 _SEAL,NONMETALLIC RO........ucnenn-n 1
49 DPFDZZ 5365013412841 53867 1 463 203 907 LPLUG,MACHINE THREAD. . .. ... .atntonnn i
50 PFDZZ 5365013412842 53867 1 463 203 413 . .PLUG,MACHINE THREAD 7.60 MM...... 1
50 PFDZZ 5365013412843 53867 1 463 203 414 . .PLUG,MACHINE THREAD 7.80 MM...... 1
50 PFDZZ 5365013412844 53867 1 463 203 415 . .PLUG,MACHINE THREAD 8.00 MM...... 1
50 PFDZZ 5365013412845 53867 1 463 203 416 . .PLUG,MACHINE THREAD 8.20 MM...... 1
50 PFDZZ 5365013418770 53867 1 463 203 417 ..PLUG,MACHINE THREAD 8.40 MM...... 1
50 PFDZZ 5365013412846 53867 1 463 203 418 ..PLUG,MACHINE THREAD 8.60 MM...... 1
50 PEDZZ 5365013412847 53867 1 463 203 419 . .PLUG,MACHINE THREAD 8.80 MM...... 1
50 PFDZZ 5365013418771 53867 1 463 203 420 . .PLUG,MACHINE THREAD 9.00 PM...... 1
50 PFDZZ 5365013408122 53867 1 463 203 421 . .PLUG,MACHINE THREAD 9.20 MM...... 1
50 PFDZZ 5365013408123 53867 1 463 203 422 ..PLUG,MACHINE THREAD 9.40 MM...... 1
50 PFDZZ 5365013408124 53867 1 463 203 423 ..PLUG,MACHINE THREAD 9.60 MM...... 1
50 PFDZZ 5365013408125 53867 1 463 203 424 . .PLUG,MACHINE THREAD 9.80 MM...... kS
50 PFDZZ 5365013408126 53867 1 463 203 425 . .PLUG,MACHINE THREAD 10.00 MM..... 1
50 PFDZZ 5365013408127 53867 1 463 203 426 ..PLUG,MACHINE THREAD 10.20 MM..... 1
50 PFDZZ 5365013408128 53867 1 463 203 427 . .PLUG,MACHINE THREAD 10.40 MM..... 1
50 PFDZZ 5365013412848 53867 1 463 203 428 . .PLUG,MACHINE THREAD 10.60 MM..... 1
50 PFDZZ 5365013412849 53867 1 463 203 429 . .PLUG,MACHINE THREAD 10.80 MM..... 1
50 PFDZZ 5365013412850 53867 1 463 203 430 . .PLUG,MACHINE THREAD 11.00 MM..... 1
51 PFDZZ 3040013405907 53867 1 463 161 849 LSHAFT,SHOULDERED. . ... ...t mnacuann 1
52 PFDZZ 5310012014657 53867 1 200 101 640 JWASHER,FLAT. . .. . s i i i v ecncanaasen 1
53 PFDZZ 5331123155122 D8015 1 460 210 008 .O-RING PART OF KIT P/N 1 467 010 1
[¢ 1= T R
54 PFDZZ 5360013756841 53867 1 464 650 388 .SPRING,HELICAL,EBXTE....c.onenanenn 1
55 DFDZZ 3040013757393 53867 1 461 904 640 .LEVER,REMCTE CONTRO. . ... ...c0ovt-nn 1
56 PPDZZ 5315013412957 53867 1 467 010 364 .PIN,SHOULDER HEADED. . . ... ..cnvebene i
57 PFDZZ 5310013059369 53867 1 463 300 304 LNUT,PLAIN HEXAGON. . . .. .. oo inanann s 1
58 PFDZZ 5310011172410 53867 2 916 012 017 .WASHER,FLAT DIN 433-10.5-8T 50.... 1
59 PFDZZ 5331013446262 53867 1 420 210 047 .O-RING PART OF KIT P/N 1 467 010 1
059 1 it s e iecaan e
60 PFDZZ 3040013057904 53867 1 463 590 311 LSHAFT,SHOULDERED. . . . . . i v iveanennnn 1
61 PFDZZ 5310011857190 53867 2 915 021 004 _NUT, PLAIN,HEXAGON DIN 934-M14X1.5- 1
MrB s e sseconanamnanansaannesasaasoens
62 DFDZZ 5310013412941 53867 2 916 699 088 WASHER,LOCK. « o s st e e e snms s anocoaan 1
63 PFDZZ 5330013448014 53867 1 460 283 307 .SEAL,PLAIN ENCASED........c0noes-en 1
64 PFDZZ 3120013760580 53867 1 460 400 313 .BUSHING,SLEEVE. . « «ccc s v eaanaacanans 1



WP 0002 00 TM10-3930-660-24P
(1) (2) 3) {4) (5} (6} {(7)

ITEM SMR PART
NO CODE NSN CAGEC NUMBER DESCRIPTION AND USABLE ON CODES{UOC) QTY
105 PFDZZ 5360013756840 53867 1 467 010 053 .SPRING,HELICAL COMP.....c.vevuenna- 1
106 PFDZZ 5340012001985 53867 1 460 500 303 .SEAT,HELICAL COMPRE.........0cen..n 2
107 PFDZZ 5365012006936 61724 844165-1 21 151 S 2
108 PFDZZ 5315013063422 53867 1 463 124 301 LPIN,STRAIGHT HEADLE. .. ... ... ..o nns 2
109 PFDZZ 5360012865945 53867 1 464 613 611 .SPRING,HELICAL,COMP........connunnn 2
110 PFDZZ 5331012867124 53867 1 900 210 154 .0-RING PART OF KIT P/N 1 467 010 1
[ 2 I
111 PFDZZ 5310013058328 53867 2 515 011 006 _NUT, PLAIN, HEXAGON DIN 937-M5-M-8.. 1
112 PFDZZ 5310011766494 53867 2 916 011 011 _WASHER,FLAT DIN 433-5,3-58T 50..... 1
113 PFDZZ 5940013554346 53867 1 464 477 302 CTERMINAL, LUG. ¢ o i e i i iicnvaanans 1
114 PFFZZ 5945012902320 53867 0 330 001 016 .SOLENOID, ELECTRICAL (DC 3908214... 1
115 PFFZZ 5331012014605 53867 1 460 210 006 .0-RING PART OF KIT P/N 1 467 010 1
4123 2 R R
116 PFDZZ 5305013448040 53867 1 463 414 312 LSCREW,MACHINE. . ... .. ccitoncannnenn 3
117 PFDZZ 5331012860801 53867 1 460 210 316 .O-RING PART OF KIT P/N 1 467 010 1
[+ 13 2
118 PFDZZ 5365013422531 53867 1 463 461 306 LPLUG,MACHINE THREAD. . ... ... 0ntuna- 1
119 PFDZZ 5330123159687 53867 1 460 105 306 GASKET . & i ii e e i s 1
120 PFDZZ 2530013407028 53867 1 463 453 306 .ZVALVE,BLEEDER, HYDRA. . ... ..........- 1
121 PFDZZ 5340013538231 53867 1 460 591 306 .CAP, PROTECTIVE,DUST PART OF KIT P/N 1
1 467 010 059, . i ittt it
122 PFDZZ 5330012867125 53867 1 460 105 305 R e7:X25 ¢ 0x N R 6
123 PFDZZ 4820013416995 53867 1 468 532 247 .VALVE,REGULATING,FL. ... ... ...t uaenn 6
124 PFDZZ 5360013063434 53867 1 464 612 512 .SPRING,HELICAL,COMP........ ... .. [
125 PFDZZ 5365012857014 53867 1 410 100 003 11 5 1 P R R 6
126 PFDZZ 4730013059000 53867 1-463-370-360 LNIPPLE,PIPE. ... h i iiiiieasanannan 6
127 PFDZZ 5340013413472 53867 1 461 021 354 LPLATE, MOUNTING. . . .ttt i ne e e e cnnannnn 1
128 PFDZZ 5305013063472 53867 2 8910 141 203 .SCREW, CAP,SOCKET HE DIN 912-M6X25- 2
= - S R
129 PFDZZ 5305013448041 53867 1 463 414 305 LSCREW,MACHINE. . . ... ccteincnenvannnn 1

END OF FIGURE
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Figure 18. Fuel Injection Pump Governor Control Assembly
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SECTION It T™ 10-3930-664-24P
1 @ 3 4 (5) (6)
ITEM SMR PART
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QrTY
GROUP 0302 FUEL PUMPS
FIGURE 18. FUEL INJECTION PUMP
GOVERNOR CONTROL ASSEMBLY.
1 PFHZA U0041 5606-62 SEAL,PUMP PART OF KIT P/N 7135-112 ... 2
2 PFHZZ 63632 7139-184 CAP,PROTECTIVE,DUST PART OF KIT P/N............. 1
A 5o B OOV SOOI PPIURUSOS PPPRSRR TP
3 PFHZZ 63632 5334-267E SCREW,CAPHEXAGON H...ocooooivii 2
4 PFDZZ 63632 7240-20B SCREW,CAPHEXAGON H.....oooiiiii 1
5 PFHZZ 63632 7180-371 SCREW,CAP,HEXAGON H...ooociiii s 1
6 KDHZZ 63632 NW5-15W4 WASHER PART OF KITPIN 7135-112 ..o 1
7 PFHZZ 63632 7135-75E LEVERMANUAL CONTRO ..o 1
8 XAHZZ 63632 7135-75A SEAT,HELICAL COMPREC.......ccoiiis 1
9 XAHZZ 63632 5936-291 WASHER ....oovviviiiereee vt 1
10 XADZZ 63632 7139-442 SPRING,HELICAL,COMP ...t 1
11 PFDZZ 63632 NU9-8Y1 NUT,PLAIN,HEXAGON ..o 1
12 PFHZZ 63632 5330-344 NUT,PLAIN,CAP ...oooei i 2
13 PFHZZ 03798 5339-970 WASHER PART OF KIT PIN 7135-112 ..o 2
14 PFHZZ 63632 9120-041A PLUG,PROTECTIVE,DUS ..o 1
15 PFDZZ 63632 5330-406 NUT,SELF-LOCKING,HE PART OF KITP/N .............. 1
TAB5TT2 ooieiierienerene et seresn e
16 PFHZZ 63632 NP1-5 WASHER,LOCK PART OF KIT PIN 7135-112 ............ 1
17 PFHZZ 63632 7123-725B LEVER,GOVERNOR.......ccccovviimieninin e 1
18 PFHZZ 63632 7139-991 SPRING SPECIAL ..o 1
19 PFHZZ 63632 7139-937 SEAT,HELICAL COMPRE .....cooooiiiin 1
20 PFHZZ 63632 9120-005 AOAPTER,STRAIGHT, TU ... 1
21 PFHZZ 63632 5936-332C WASHER,FLAT PART OF KIT P/N 7135-112 ............. 1
22 PFHZZ 63632 7123-888N COVER,HYDRAULIC,PUM......cooconiiiiiiiinienns 1
23 PFHZZ 63632 7123-287 GASKET PART OF KIT PIN 7135-112 oo 1
24 PFHZZ 63632 5855-30 SEAL PART OF KITP/IN 7135-112..ccs 4
25 PFHZZ 63632 7123-726 SHAFT,SHOULDERED ..o 1
26 PFHZZ 63632 7123-920 SPRING,HELICAL,COMP ..o 1
27 PFHZZ 63632 7123-93 HOLDERSPRING.....cocccomiiirmiini st 1
28 PFHZZ 63632 7123-304B BARSHUT OFF,GOVERN ..ot 1
29 PFHZZ 63632 7135-76X ARM,GOVERNOR,FUEL .......cooiiviiiii 1
30 PFHZZ 63632 7123-89 SPRING,HELICAL,COMP......cocooiiii e 1
31 PFHZZ 63632 7139-558P VALVE,FUEL SYSTEM....cooiiiiiiiices 1
32 PFHZZ 63632 7123-453B LINK,SPRING,GOVERNO ... 1
33 PFHZZ 63632 7167-331 WASHER SPECIAL PART OF KIT P/N 7135-............. 1
L 2 U OO RO OUS S P PP PRI
34 PFHZZ 63632 5334-277 SOREW ..o ceeeciere vttt sian s nrae e s 1
35 PFHZZ 63632 7123-355 PLATE,KEEP,GOVERNOR ..o 1
36 PFHZZ 63632 7123-600 WASHERHZLOCK ... i 2
37 PFHZZ 63632 7123-527 STUD,SHOULDERED ...cooiiiiiiiiiin 2
38 PFHZZ 63632 7123-898S SPRING,HELICALHCOMP ... 1
39 PFHZZ 63632 7123-770A SHAFT,SHOULDERED ....cvviiiee s 1
40 PFHZZ 63632 NU9-8Y1 NUT,PLAINHEXAGON ... 2
41 PFHZZ 63632 NW1-65Y1 WASHER, FLAT et 2
END OF FIGURE
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SECTION I T™ 10-3930-664-24P

Figure 19. Fuel Injection Pump Hydraulic Head and Housing Attachment



SECTION Il TM 10-3930-664-24P
1 @ 3 (4) ) (6)
iTEM SMR PART
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 0302 FUEL PUMPS

FIGURE 19. FUEL INJECTION PUMP
HYDRAULIC HEAD AND HOUSING

ATTACHMENTS.
1 PAHZZ 63632 7135112 PARTS KIT,METERING PART OF KITP/N ............... 1
TAB5-T12 oo e s
2 PFHZZ 63632 5334-274 SCOREW ..c.itiecie ettt nicessmssss s et sass s s assnsnes 2
3 PFHZZ 63632 NPI-5 WASHER,LOCK PART OF KIT P/N 7135-112 ............ 2
4 XDHZZ 63632 9120-028 PLATE,IDENTIFICATIO ... 1
5 PFHZZ 63632 7180-55A COVERACCESSS ..o 1
6 PFHZZ 63632 9045-137 GASKET PART OF KIT PN 7135-112 ... 1
7 PFHZZ 63632 9120-009 SCREW,MACHINE ..o 1
8 PFHZZ 63632 5855-30BR SEAL RING,METAL ..o 1
9 PFHZZ 63632 9120-004 WASHER,FLAT ....coiiiiiiiir e n e 1
10 KDHZZ 63632 9120-041B PLUG,PROTECTION PARTOF KITP/N ... 1
ZAB5-T12 ooieeecteeiree e re e sss st
11 PFHZZ 63632 9120-O10A VALVE,CHECK .....ociiimiiiiiccre e 1
12 PFHZZ 63632 5936-332C WASHER,FLAT PART OF KIT PN 7135-112............. 1
13 PFHZZ 63632 NW5-18W4 WASHER PART OF KIT PN 7135-112 ..o 2
14 PFHZZ 63632 5334-280 SCREW,CAPHEXAGON H.....ooooiiiiiis 1
15 PFHZZ 63632 7123-975 SCREW ..ottt nrcsss st srs s 1
16 PFHZZ 63632 5335-694A STUD,PLAIN ..ottt 1
17 PFHZZ 63632 7123-8198N HOUSING,FUEL CONTRO......ccciiri i 1
18 PFHZZ 63632 5855-30B0 PACKINGVPREFORMED PART OF KITP/N ............. 2
FABE=TE2 oo cceieeee et e s
19 PFHZZ 63632 7123-473 PLUGLPIPE ..ot 1
20 PFHZZ 63632 7022-180D WASHER,FLAT PART OF KIT P/N 7135-112.............. 1
21 PFHZZ 63632 5330-362 NUT,PLAIN,CAP ..o e 1
22 KDHZZ 63632 NC7-8 BALL PARTOF KITP/IN 7135-112. ..o, 1
23 PFHZZ 63632 7123-261B BOLT.MACHINE ... 1
24 PFHZZ 63632 7139-821 SEAL RING,METAL PART OF KIT PAIN7135............. 2
B 17 U PP O PO P PSSP PR OPF TS PRI
25 PAHZZ 63632 7123-937 GASKET PART OF KIT P/N 7135-112 oo 1
26 PFHZZ 63632 7123-294R SPRING, HELICAL,COMP ..o, 1
27 PFHZZ 63632 NW2-279 SHIM oot 1
28 PFHZZ 63632 7167-305 SCREW,MACHINE ... 1
29 PFHZZ 63632 5936-355C WASHER,FLAT PART OF KIT PN 7135~ ... 1
L B 2 OO PO U PRSP PP UPRO RO TO P
30 PFHZZ 63632 7167-299 SCREW,CAPHEXAGON H.....cccoeiiiiiini 1
31 PAFZZ 63632 7180-49A SOLENOID,ELECTRICAL ..o 1
32 XAFZZ 63632 7098-1098 .CAP, PROTECTIVE ..ot 1
33 XAFZZ 63632 7167-787 SPRING,HELICAL,COMP.......c.cooiinniiiin 1
34 PAFZZ 63632 5855-30DT PACKING,PREFORMED PART OF KiT P/N.............. 1
TA35-T12 oot
35 XAFZZ 63632 7167-786 WASHER FLAT ..o 1
36 XAFZZ 63632 7167-785 SCREW,CAP,SOCKET HE.....cooniinr e 1
37 XAFZZ 63632 9120-055 LUCARBLADE ..o 1
38 XAHZZ 63632 NR21-4 RIVET,BLIND ..o 2
39 PFHZZ 63632 7123-3528 RESTRICTOR,FLUID .o 1
40 PFHZZ 63632 7180-371 SCREW,CAPHEXAGON H.......coconiiii 1
END OF FIGURE
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SECTION I T™ 10-3930-664-24P

Figure 20. Fuel Injection Pump Body Assembly



SECTION I TM 10-3930-664-24P
1 @ 3 4) (%) (6)
ITEM SMR PART
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 0302 FUEL PUMPS
FIGURE 20. FUEL INJECTION PUMP
BODY ASSEMBLY.
1XAHZZ 63632 7123-454CF HOUSING,LIQUID PUMP ... 1
2 PFHZZ 63632 5393-252R SEAL,PLAIN ENCASED ..o 2
3 PFHZZ 63632 5950-137 RING,RETAINING.000.101 1
4 PFFZZ 63632 7139-955 BEARING,WASHER, THRU ... 1
4 PFFZZ 63632 7139-955A BEARING,WASHER. THRU ... 1
4 PFFZZ 63632 7139-9558 BEARING,WASHER, THRU ... 1
4 PFFZZ 63632 7139-955C BEARING,WASHER, THRU. ... 1
4 PFFZZ 63632 7139-955D BEARING,WASHER, THRU ... 1
5 PFFZZ 63632 NM1-8 RING,RETAINING ..c.ococeiiirerenecr s 1
6 PFFZZ 63632 NKI-22 KEY,WOODRUFF PART OF KIT PN 7135- ............... 1
L 1 7 2RO OO O OT PSPPI PRPPPTRRTR R ID
7 XAHZZ 63632 7180-136B SHAFT, DRIVE ..o 1
8 PFHZZ 63632 7123-914G WEIGHT,ENGINE GOVER......cciiiiiis 4
9 PFHZZ 63632 5936-124 BEARING,WASHER, THRU ........oooiiin 1
10 PFHZZ 63632 7123-818 BEARING,WASHER, THRU ..o 1
11 PFHZZ 63632 5921-16 RING,RETAINING........oociirirrnirnir e 1
12 PFHZZ 63632 5950-64A RING oo cviresece et cneaes s enss e ier e s amsaaia st 1
13 XAHZZ 63632 7167-976D CAM RING oo et se e e er s s nrns sa s 1
14 PFHZZ 63632 5334-245 SCREW,DRIVE .....ooiiiiiiiiiiin e 1
15 PFHZZ 63632 7135-73A SPACER,PLATE ..ot 1
16 PFHZZ 63632 7135-72 ROLLER SHOE KiT oot 1
17 PFHZZ 63632 5855-308C PACKING,PREFORMED PART OF KIT P/N............... 1
TAB5=T12 ooorieeieeeevteeree e st ne e s
18 XAHZZ 63632 7180-93U HEAD, HYD & ROTOR ... 1
19 PFHZZ 63632 5339-964 WASHER FLAT PART OF KIT PN 7135-112............. 1
20 PFHZZ 63632 5335-684 SOREW ...ttt ris e in st s 1
21 PFHZZ 63632 7139-354 BOLT,FLUID PASSAGE ... 4
22 PAHZZ 63632 7135-112 PARTS KIT,METERING PART OF KITP/N ................ 4
TAB5-112 oo et
23 PFHZZ 63632 9120-019 VALVE,REGULATINGFL ..o 4
24 KDHZZ 63632 9120-0418 PLUG, PROTECTION PARTOF KITP/N ..o 4
TABET12 oo eteerer et
25 PFHZZ 63632 7139-43 GASKET PART OF KIT P/N 7135-112 o 1
26 PFHZZ 63632 7139-540 LINER, TRANSFER PUMP ..ot 1
27 PFHZZ 63632 7123-18D IMPELLER,PUMP,CENTR ... 1
28 PFHZZ 63632 7123-19 IMPELLER, PUMPCENTRR ... 2
29 PFHZZ 63632 9120-020A BRACKET MOUNTING ... 1
30 PFHZZ 63632 5334-315F SCREW,CAPHEXAGON H.. .o 4
31 PFHZZ 63632 7139-267 CLAMP,RIM CLENCHING ... 2
32 XAHZZ 63632 7123-576P VALVE HEAD,HYDRAULL ..o 1
33 PFHZZ 63632 7167-667 SCREW.CAP,SOCKET H ..o 4
34 PFHZZ 63632 7123-439 SPRING . ...t eceesiene e iasesnr et 1
35 PFHZZ 63632 7167-183A GUIDE,FUEL PUMP ..ot 1
38 PFHZZ 63632 5936-177 WASHER FLAT PART OF KIT PIN7135-112............. 1
37 PFHZZ 63632 7135-74L SLEEVE, DI RECTIONAL ..o 1
38 PFDZZ 63632 7123-15G PISTON,PUMP ... 1
39 PFHZZ 10041 7123-551 SPRING,HELICAL,COMP ... 1
40 PFHZZ 63632 7139-650G ADJUSTOR,FUEL COMPO ..o 1

201



SECTION Il T™ 10-3930-664-24P

1 @ () (4) (5) (6)
ITEM SMR PART
NO CODE CAGEC NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY
41 PFHZZ 63632 7123-620 FILTER ELEMENT.FLUI PART OF KIT P/N ..ccoocooooo. 1
TAB5-112 e
42 KDHZZ 63632 NW5-77W4 WASHER PART OF KIT P/N 7135-112 ...coocccooninnnnn. 1
43 PFHZZ 63632 9120-007 ITEOSPECIAL. ..coveorivrcicenineimsress s 1
44 KDHZZ 63632 9120-041B PLUG,PROTECTION PART OF KIT P/N ..o 1
TAB5-112 oo
END OF FIGURE
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SECTION I

Figure 21. Fuel Injection Pump Lines
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SECTION 1l TM 10-3930-664-24P
1mn @ @ 4 5 (6)
ITEM SMR PART
NO CODE FSCM NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QrTy
GROUP 0302 FUEL PUMPS
FIGURE 21. FUEL INJECTION PUMP
LINES
1 PFOZZ 15434 3905307 BOLT,FLUID PASSAGE MBXL.OOX1AMM ... 4
2 PFOZZ 15434 3903380 SEAL,BANJO CONNECT PART OF KIT P/N......coniiin. 4
3802361 PART OF KIT P/N 3802217 PART
OF KITPIN 3802218 e
3 PFOZZ 15434 3909695 TUBE ASSEMBLY,METAL ..o 1
4 PAOZZ 15434 3903522 TUBE ASSEMBLY ,METAL ...coiiniriii 1
5 PAOZZ 15434 3903523 TUBE ASSEMBLY,METAL ... 1
6 PFOZZ 15434 3914338 FAIRLEAD,BLOCK ....ooiieiiriiiiiimrssns e 8
7 PFOZZ 15434 3910588 BRACKETANGLE ..o 1
8 PAOZZ 15434 3903525 TUBE ASSEMBLY METAL ..o 1
9 PAQZZ 15434 3903524 TUBE ASSEMBLY,METAL ..o 1
10 PFOZZ 15434 3904711 BRACKET,DOUBLE ANGL .....ccoiiiniiiii s 4
11 PFOZZ 15434 3903609 SCREW,CAP,HEXAGON H M5X0.80X20MM...........ccooiiiens 4
12 PFOZZ 15434 3903723 WASHER ..ot ce et er it sie et 4
13 PFOZZ 15434 3910589 BRACKET,ANGLE ...c.oooiriicrer st 1
14 PFOZZ 15434 3918109 SCREW,CAPHEXAGON H ..o 2
15 PFOZZ 15434 3904344 BRACKET,ANGLE .......c oot 1
16 PFOZZ 15434 3904345 BRACKETANGLE ..ottt 1
17 PFOZZ 15434 3905388 TEE, TUBE ..ottt e 1
18 PAOZZ 15434 3905391 GROMMET,NONMETALLIC ..o 3
19 PFOZZ 15434 3912137 TUBE ASSEMBLY,METAL ..o 1
20 PFOZZ 15434 3900630 SCREWCAP,HEXAGON H M8X1.25X20MM........ccoccivnnnnn 2
21 PAOZZ 15434 3900267 GROMMET PART OF KIT P/N 3802019, ..o 2
22 PFOZZ 81343 3-2 060103BA ADAPTER,STRAIGHT, Pl ..o 1
23 PFOZZ 15434 3903037 WASHERP ..ottt et 2
24 PFOZZ 5A910 12MM~4EB-BANJO BDLT,FLUID PASSAGE ..o 1
25 PFOZZ 96906 MS28778-4 PACKING,PREFORMED ..ot 1
26 PFOZz O51H5  6505-4-4 FITTING,STRAIGHT ..o 1
29 PFOZZ 83179 236559 ADAPTER,STRAIGHT Pl .. 1
30 AOOZZ 15434 3905432 TUBE ASSEMBLY,METAL ..ot 1
31 PFOZZ 15434 3905364 TUBE ASSEMBLYMETAL ..ot 1
32 PFOZZ 15434 3905375 TUBE ASSEMBLY,METAL ..ot 1
33 PAOZZ 15434 3905351 GROMMET ,NONMETALLIC ..o 2
34 PFOZZ 15434 3905363 TUBE ASSEMBLY,METAL ......coiinic s 1
35 PFOZZ 15434 3905353 TEE, PIPE ... eectteieee ettt ers st 1
36 PFOZZ 15434 3905703 TUBE ASSEMBLY ,METAL ..o 1

END OF FIGURE
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Figure 22. Fuel Transfer Pump and Lines
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SECTION HI T™ 10-3930-664-24P
1n @ @ 4 ) (6)
ITEM SMR PART
NO CODE FSCM NUMBER DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 0302 FUEL PUMPS
FIGURE 22 FUEL TRANSFER PUMP AND
LINES
1 PFOZZ 15434 3905649 TUBE ASSEMBLY,METAL ..o 1
2 PFOZZ 15434 3903037 WASHER ..ot 2
3 PFOZZ 5A810 12MM-4FB-BANJC BOLT,FLUID PASSAGE M12XL5OX24MM......ooovinininiens 1
4 PFOZZ 96906 MS28778-4 PACKING,PREFORMED ......coovviiiinii i 1
6 PFOZZ 06581 AAB7028-4K ELBOW,TUBE, ..ottt 1
7 PFOZZ 81343 6-4 070102 ADAPTER,STRAIGHT ..o 1
8 PAOZZ 01276 1C02033GGG0564AHOSE ASSEMBLY NONME ..o 1
9 PFOZZ 96906 MS21333-128 CLAMP,LOOP . ..ottt s 1
10 PFOZZ 15434 3904374 PUMP FUEL,CAMACTUA ... 1
11 PFOZZ 15434 3900631 SCREW,CAP,HEXAGON H M8X1.25X25MM1.........cceoennn. 2
12 PAQZZ 15434 3914304 GASKET PART OF KIT P/N 3802019 ..o 1
END OF FIGURE
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Figure 51. Fuel Pump Housing, AFC (M939, M939Al).
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ITEM SMR PART
NO CODE NSN CAGEC NUMBER  DESCRIPTION AND USABLE ON CODES (UOC) QTY
GROUP 0302 FUEL PUMPS
FIG. 51 FUEL PUMP HOUSING AFC(M939,
M939A1)
1 PAHZZ 5365011601832 15434 112076 PLUG, FUEL OUTLET .oeeeoeeeoeeeeerenee 1

UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
2 PBHHH 2910013031195 15434 3043254 HOUSING FUEL PUMP .o 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG DAH,
DAJ, DAK, DAW, DAX V12, V13, V14 V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
3  PBHZZ 2910010803149 15434 AR41010 SHAFT ASSEIMBLY, THRO ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
4 PAHZZ 5330000819289 15434 100478 LO-RING PARTOFKITP/N 3010240 .................... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
5 PAHZZ 5330010728983 15434 213768 CORING L 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
8 PAHZZ 5305010728826 15434 3076040 CBCREW Lo 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17,V19, V20, V21, V22, V24, V25, V39
7 PBHZZ 2910011224015 15434 3006430 JTHROTTLEASSEMBLY ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V18, V20, V21, V22, V24, V25, V39
8 PFHZZ 3040011504926 15434 3006350 LSHAFT, THROTTLE L 1
UQC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25 V39
9 PAHZZ 5305011355446 15434 3006344 LSETSCREW oo 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V1, VW15, V16,
V17,V18, V20, V21, V22, V24, V25, V39
10 PBHZZ 3040010861449 15434 3006343 ..COLLAR, SHAFT THROTTLE SHAFT 8TOP ....... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
11 PAHZZ 5330009703461 15434 68061-A O-RINGPARTOF KITPN 3011472 ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39
12 PAHZZ 4730010784703 15434 3004293 PLUG, TUBE FITTING, T ..., 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
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M @ &) (4) ®) 6) )
ITEM SMR PART
NO CODE NSN CAGEC NUMBER  DESCRIPTION AND USABLE ON CODES (UOC) QTY

V17, V19, V20, V21, V22, V24, V25, V39

13 PAHZZ 5340007184975 15434 110058 POST,ELECTRICAL-MEC ... ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

14 PAHZZ 5310009717989 96906 MS35691-5 NUT, PLAIN, HEXAGON ... 2
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

15 PAHZZ 5305011099307 15434 195755 SCREW oo 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

16 PAMZZ 5325002562846 96906 MS16632-1050 RING, RETAINING ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17,V19, V20, V21, V22, V24, V25, V39

17 PAHZZ 3110010798190 15434 213769 BALL, BEARING PART OF KIT PN 5704519 ........... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

18 PAHZZ 4320010985115 15434 3000446 COVER, HYDRAULIC, PUM ... 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V186,
V17, V19, V20, V21, V22, V24, V25, V39

19 PAHZZ 5305008046318 15434 S-2286 SCREWPARTOF KITPIN 5704519 ...................... 2
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

20 PAMZZ 4730011243762 15434 3025460 PLUG, PIPE .. e 3
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17,V19, V20, V21, V22, V24, V25, V39

21  PAHZZ 5305000635043 88044 ANbLG5F428H24 SETSCREW ...t 1
UOC:DAA, DAB, DAC, DAD, DAE, DAF, DAG, DAH,
DAJ, DAK, DAW, DAX, V12, V13, V14, V15, V16,
V17, V19, V20, V21, V22, V24, V25, V39

END OF FIGURE
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